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Delayed-release dosage forms of sertraline which reduce Tmax and reduce side effects. The dosage f<xnm are, in general, spatiaUy 
delayed by being sensitive to tiheir position along die gastrointestinal tract, or temporally delayed by being delayed for a preset period, 
independent of their position along the gastrointestinal tract In vitro tests for identifying such dosage forms are presented. 
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Delaved-Retease Dosage Forms of Sertraftne 
Rddofthelm/entiQn 
This hweotton relates to a deia^^ 
shorter tnrne to reachir^ peak piasmaie^ Italsorelatesto 
dosage fforms havmg ari inrtproi^ skie eR^ 
psychiatric arxf other Oriesses cornprbirig adrn^^ 
reie»e dosage form to a mammal, inciuding a human patientp in need of such 
treatment 

BackoroundofthelnventiQn 

Sertraline is a selective serotonki reuptake inhMor(SSRI). which is usefiil as 
an antidepressant mi anorectic sigent, arxi in the treatment of obsessive-compulsive 
disorder, post-traunriatic stress disorder, anxiely^eiated disorders, and pania 
Sertrafir)eisalsouseliifbrthetreatinentor.pr^^ cjaculatton, chemical 
deperidenctes, prerneristrual dysphcmc disorder arxl o 

Sertrafine is rnost cornnrionly prescrB3ed for therE^ of depressive 
the genersd dose range 50-200 mg/day. SertraBne has an eSrninatkui half-life of 23 
hr, and is dosed OTce daOy. 

Patients sre generally uruliated on sertrafine for de^ 
mg/day. Patients who do not respond at the 50 rng dose are given htgter doses, 
initiatton at doses neater thm 50 nig is genersOy avokled, w 
skte effects such as nausea, (fianhea and regurgilatkm, are genera 
more severe at t^lher doses. IfnecessarytoacMeve efficacy, higl^ doses may l>e 
reached by titr^>n up from tower doses. Improved s^traSne dosage fbnnswhteh 
6xha3ted a h3ww nmidence amVcn* seve^ 
because (1) patient comfort wouU be imimved, »Kl C2) dosing 
dose8h^|herthan50mgwttiouttheneedfbrdosetitratkm. inffiation at higher 
startirig doses rnay, in turn, be usefU by ^fieding a shortw 
actkxi. Thus, such an irrqarovedsertraGnedosa^fonn which 
of h^ doses of sertrafine (e.g., 200 mg) with relatively reduced skJe effects wouM 
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permit wider therapeutic application of sertrafine therapy, and would accordlngiy 
provide a slgnificanl improvement in dosing compliance and convenience. Ukewse, 
an improved dosage form which lowered the incidence of side-effects at lower doses 
would also be of significant value. 

5 With respect to known, rmmedtate-release dosage fbnns of sertraline, upon 

oral adfrtnlstration of such dosage fontis, 7^0, the time at which a maximal plasma 
sertraline concentration is achieved. Is approximately 6-7 hours. Generally 
speaking, tWs Is a long Tmax. K has now beerideternaned that oral dosage fbrrns 
wtwh retain their contained sertrafine untS the ctos^ form exits the stornach and 

10 eritersthe8inaBbitesfinearecap£d)leofdeEveringsertrarm 
circulation feeter, and with a shorter than conventfend 
irnrnediately start to disirite^ate and dissolve fbitowing' Thefactthat 
delaying cfesolutkm of a drug in the gastroMestinai trad re 
of the dri^ in the t>kxxJstrram is coimtmntuahfe and surpr^ 

1 5 Ddivery of sertraline in a dosage form whk:h mhimizes gastric exposure can 

also have other imexpededberiefits. it herein demonstrated (see the examples) 
that certaun skle effects of sertraEne, narnely riausea, regurgitation^ 
parties or prfrnsmly mediated t>y direct contact of sertraline ^ 
gastrointestinal tract, primarily the stomach, rather than mediated systemk:ally, that is 

20 >ra exposure erf sertrafine to the l)k)0<telrBam alter aljsorpttoa Prfertothehimian 
cBnteal stucSes disctosed herein, the k)caily mecfiated nat^ 
sMe effects was not known. It is noted that such skte effects are not universally 
kx:^rnecSated for an <frugs which efidt them. For ^cample, cancer 
chOTKrtherapeutartts which are dosed Ijyir^ection can elicit these same side effects. 

25 Summary of the InvenHon 

T)» inventkm provkies an oral delayed release dosage fbm 
whkdi decreases Tm» rdativetotheT,m exha^aed by currenfly known irnrnecfiate- 
release sertrafine tat)l^ dosage fbmiswhkii deliver an equival^ bolus dose. 
Reiath/e to irnrnediate release dos^ fonns, this inveri^ 

30 inckimceaKl/CH-sev^ of gastrointestral and/or 0^ Thedelayed 
release perk)d IS foHowed by iiTunecfiate release, as descnl^ 
dosa^ fbmis are som^imes referred to herein as "delayed release plus bmmediate 
release' fbnns for convenience. A delayed release phis immediate release dosage 



wo 99/01122 , PCT/IB98/00937 



form IS within the scope of the invention if it decreases or if it reduces any of the 

side effects previously noted. 

The dosage form can operate by l)eing sensitive to its use environment such 

that H delays releasing sertraline unta after ft has passed into the sman intestine. 

5 TWstypeofdelayedreteasedosagefbrmreleasesinamannervirtiichlsdepen^ 

on position along the gastrointestinal (Gl) tract. Is independ^ 
referred to as a -spatiar dosage form, or as exWblling -spatially del^ 
After the dosage form has entered the small intestine. It releases its re^^ 
sertraline m immediate fashion, "immediate release' meaning that no component or 

10 meanslsimplementedinthedosagefbm.>i^vw)ulddelil)er^ 

dowi release once the delay period has ended: In general, the dosage form should 
release at least 70% of the sertraline remaining therein within 1.5 hours, preferably 
witWnonehour.afterpassinglntothesmalllntesllne. Examples of spatially delayed 
dosage forms are (1) pmiiggered dosage fbmf» which delay release of s 

15 unffltheyentertheerwiiwiinentofthesmanintestine. which Is above pH 6.0. and 
(2) srnaU Intestinal eiizyrne4riggered dosage IbmK which delay rel^ 
unti a coating on the dosage form is altered by interaction with lipases, est^ 
proteases in the small Intestinal hjrnen. as appropriate. Spatially-<telayed dosage 
fbrins of this Invention geiwany commence Immediate release of sertraline 

20 appro)dinately30mlnutes.piBferablywithin15minutes.^ 

stomach Into the smal inles&ne. 

Thus, in one aspect this Invention provides a spatially delayed^elea^ 

dosage form suitabte for oral adrnlnistratlon to a mammal, comprising sertraline or a 

pharmaceutically accepts sail thereof and a pharmaceutically acceptable carrier. 

25 which dosage fbirn.1bllowjng ingestion by said marnmal. releases not more 

than 10% of the sertraline contained therein into said mammal's stomach. 

and which eflects hwnediate release of the remaining sertraline contained 

therein after having passed into said mammaTs small Intestine. 

Extents of sertr*» release Into the stomach lower than the 1 0% extent dis- 
30 closed above are also wawn the scope crfthe invention and may produce e^ 

shorter Tmax's and/or better side eflect profiles. Thus a dosage fbrni which releases 
S% or less of Its contained sertraline into a mammafs stornach priorto efliecling 
immediate release once having entered the sman Intestine represents a release 
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profile within the scope of the invention and may be even more efficacious for 
shortening T^ax and/or amefioratng side effects. It is |:Hefierred that the dosage fbnn 
release an even smaiier amount of sertralme into the stomach, more preferably not 
more than 3% ofthe sertraline contained therein. It is most preferred that the 

5 dosage form release essentially no sertrabie into the stomach. 

As rnenlk)ned, the spat^ly delayed form can be en^nr)^ pHtr^ 
gered. Both ofthese dosage form embodiment can be cfissolution tested in in 
tests wftich offer a good app roximatkm of OTVA^beha^ 
wh^hertr^fcffl within the scope of the invention. Thus in another aspect, a pH- 

10 trtreeredffivflnDtesttitis invention provkles a pH4^^ 

form suitable for oral adniinstFation to a rT»nn^ (l)animmecfiate- 

release cote oom;m»ng sertrafirte or a pherrnaoeuti^ 

a pharrnaceutic£dly acceptable carrier, and ^) a pH-sensitive co^^ 

S£Ud COfB, 

15 wNch dosage f^rrn, when dissotutkm tested ffi v^Ero. 

releases not more than 10% (rf its incoqx>rated sertraline in 2 hours in 750 ml 
of0.1NHCI, 

and wtuch, fbliowing ssud 2 hours, effects immediate release of its remsdning 
sertra&rie in a fiter of 0.05 M sodium phosphate buffer, pH 6.8» oontaini^ 
20 polysorbate 80. Ag^, "bnmecSate release' as used her^ generally nrieans at 1^^ 
70% release viAhh 1.5 hours, pr^ierabiy wtthtn 1 hour. 

In another aspect, an enzyme^r^gE^red in vitro test, this invention provides 
an enzynie4n£gered delayed release dosa^ form stdtabfe for o^ 
mammal, comprising (l)an lmrnediate-releaseoorecornpri^sertraBneora 
25 ptarmaceutlcaHyacceptabfessdt thereof and a pharmaoeuticallyacc^^ 
and (2) an en^matically degradabte coalmg sivrouncfing said core, 

wlwh dosage form, when (fissoiidton tested vflTD 

releases not more than 10% of its incorporated sertralirie in 2 hours in 750 ml 
of0.1NHCI, 

30 and,wKch,foDowing said 2 hours, dfedsirnnriecfi^ 

sertraBne h a Oer of 0.05 M sodium phosphate buffer, pH 6.8, cortiairti^ 
polysorlKrte 80, in the presence of an en2yrne suitabfe for enzyrnaticafy 
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said coafing. The actual enzyme employed in the test wiU depend on which 
duodenal or small intestinal enzyme the enzyme-triggered coating is susceptible to. 

It is noted that the 01 vibD add medium emulates the environment of the 
stomach. The buffer simulates the environment of the small intestine. 
5 In addition to the spatial delayed release dosage fbnns discussed above, a 

dosage fbrni according to the invention can also operate by delaying the release of 
sertraline for a set period of time, decreasing the exposure of the stomach to 
sertraline. This type of dosage Is iBferred to herein as a "temporaP dosage 
form, or as exhl)iting'1emporaiy delayed release' or similar language. Atemporal 
10 ddayte a (teiayoccuiTingaflerthe dosage form is ingested, which delay is ^ 
related to the spaSal locaJlon of the dosage form in the gastrointestinal tract 
Temporally delayed dosage forms may be conadered to be triggered by the 
presence of water, and possess a means for delaying release of sertraDne for a 
specific time period after the dosage fbnn enters an aqueous envffonment 
15 Thus, in another aspect this invention provides a ternporally delayed dosage 

fbmi sizable for oral adrnhstiation to a mainrnal, comprising (1) an iniine<fi^ 
release core compriang sertialme or a pharmaceuftally acceptable salt thereof and 
a phannaceuBcaBy acc^rtable carier and a coaling sunouncfing said core, 
which dosage form, fotowng ingestion by s^ mammal. 
20 releases substarttiaBy no sertrsdine during a first period of about 10 minutes, 

releases not more than 10% of the sertraline contained th^ein durmg a 
second period lasting up to 2 houre foBowing said first period, 

and then effects immediata release of the remaining sertraline contained 
ttierein. The dosage fbmrivifori© generally by (1)tt» coaling cfissolvmo, 
25 <fislntegratir^«' becoming ottieiwlsenwrepenneable to sertra&» in an aqueous 
environnwntvwtWn a pre^ period of fime fi.e., the detev period), thereafter 
r^easing sertr^ne in nmniiecfiale fasNon or P) tiie con*inalion of the core »rf 
coating (e.g.. a semipenneabte coating) being physkally dismpted by imbl)ing vi^ 
through the coating until the core and coafing burst, thereby immediately releasing 
30 s^trafine. 

It Is noted that the first period of '£dxnit 1 0 minutes' accounts for the natural 
lag time or MucSon period foBowUig swsdiowing 0-e. ingestion) characteristic of most 
if not an soBd dosage fonns, PTchiding pure imrnejfiate release forms, durmg wWc^ 
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the dosage form is wetted and/or hydrated. The period is of course variable, 'abouT 
meaning on the order of 2-20 minutes. The second period accounts for the delay 
period which has actually been purposely er^neered into the dosage form. For 
spatially delayed dosage fbrnis, the first period lag time is subsumed under the delay 

5 period during which not rnore than 10% of the conlaffiedsertra^ 

A temporally delayed dosage form releasing *sub^an&ily no sertraline' 
durir^ a first period means that the dosage fbnn releases as close to 0% se^ 
as possa>le. although *sut>stsffitisrity' certainly aUowsforde mmimis amounts of 
release, preferably 1%orle$s. It is further noted that the aforementioned second 

10 period can last ^ip to 2 hours', which rneans the period can be less than 

Temporally delayed dosage forms can also be dissolution tested in an ^r? vitro 
test which rnirnics or approximates vn/o behavfor, 

th^laHwilNntte scope of the Irivention. Thus nf)»other aspect, a temporal OTvflro 
test, tMs invention provides a temporally delayed dosage fonn s^ 
1 5 administration to a msmmai, comprising s^traline or a phamiaceutteally acceptable 
salt thereof and a pharmaceutically acceptable carrier, 
wMdi dosa^ form, when dissolutk>n tested in 
containing 900 ml of acetic actd/acetate buffer, pH 4.0, which is 0.075 M in Nad, 
releases substantially no sertraline dvmg a first period of at>out 1 0 mmutes, 
20 releases not nriorB than 10% ofthe sertraline contained therein during a 

second period lasfing up to 2 tows fcrflowing saU first p^^ 

and which thm effects immediate relesm of the remaining sertraline 
cont^ned ther^ fdloMring sad second period. 

As mentioned, the IrivMtion is surprising b that tto dosage fonn^ 
25 even though th^ delay releasrig sertraline in the 61 tract, shorten Tgnax^ 

takes for sertraline to reach its rnaxmum value in the bkxxL This shortening of Tmae 
for sertraline snovd and is provided as a further featore of the inve^ Thusthis 
iriventton further provides a delayed-release dosage ft^ 
administration to a msmnmal, comprising sertraline era phamnacaitically acceptable 
30 salt thmof and a phanriaceuiics^acceptabte earner, said dosage form 
ffiwvD,aplasmicT|Mx wMchisstorterthai 

Tmax determined alter Ingestion of an 
eqirival^ amount of sertraline in an immediate release dosage fbnn 0-e. one that 
hse no delay period engineered or implemented therebt). Preferred delayed release 
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dosage forms eyi\M, relative to an Immediate release dosage fomrt containing an 
equal amount of sertraTme, a T,«c ^ »s shorter by at least 1/2 hr, preferably at least 
1hr. 

It is weO known that the retentton time of a dosage fonn in the stoniach 

5 depends upon v(»hetherthe subject has eaten. Certain dosage forms, e.g., non- 
(Ssintegratmg tsM^. wiU renuin in the stomach unlit the meal has substa 
passed on into the duodenum, said gastric retention period lasting as long as three 
hours. Multiparticulate dosage forms wffl also spend a longer ftnefri the fed stomach 
than in the fasted stoinach. aBhough. in this case, the increased duration is reflected 

10 ha longer halMnne for ^stiteenipfying of these srnaril multiparticulates, which ma^ 
ramge&idlam^ from ^)0ul 50 microns to about 0.3 cm. "Fhus.wah respect to the 
property of decresBir^ T„» ft is prefwred that the dosage fbrrns of this invention be 
ingested virtten the subject is in the fiasted state, e.g.. more than 1 hour before or 
more than 2 hours after a meaL VWitti respect to the Tmairsiwrteningpropwty, 

15 dosage fbrms of this Invention are variably effective In fed sul)ject8,depe^^ 
relative.liming of dosing and meal ingestion, and upon the caloric content of the 
meal. V«thresped to the sirte effect anwloratlon property, spafially^^ 
Ibnnsext^ no fed/fested preference, vyfith respect to the side dfect amelioration 
property, temporally delayed sertraline dosage forms are preferably dosed in the 

20 fested state and have more vaiaUe effectiveness in the fed state. 

The amount of sertTEfine contaned witftin a delayed release dosage form is 
at least 10 n^ and can be as Wgh as 300 mg or mane. The amount contained h the 
dosage fonn is preferab^ 10 mg to 250 mg. The dosage fbmn can be unitary, or 
ffivided e.g., oonstituiBd by twio or more units (such as capsules or tablets which, 

25 taken tog^ier.consiSulB the dosage fbmfi) which are taken at or about the same 

time. 

SertraGne can be eriqptoyed in the dosage fbmts of tMs invention in the fbrni 
of the free base or its phannaoeitfcaBy acceptable salts such as the hydrochlorkte, 
aspartate, achate, or tectate. arid sriso in aihydroiB as vv^ as hydratedfbrrns. All 
30 such formi can be used virithin the scope of tfusmvention. 

The salts can gerwraBy be made combirvng sertraline free base with a 
corresponding stokMometrto arnount of add O-eL aspartic, acetic or lactK ackO, as 
further described in ctwunortfy asagned Pfizer Docket rto. 9337AJTJ, filed as a PCT 
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application designating the United States, and herein incorporated by reference in its 
entirety. The sertraline empbyed is preferably the free base, hydrochloride, 
aspartate, acetate, or lactate. Reference to "sertratine" in terms of therapeutic 
amounts or in release rates in the claims is to active sertraline, abbreviated her^ as 

5 'mgA', le., the non-saK, nof>-hydrated free base having a molecular weight of 306.2. 
Amounts in rngA can easily be converted to an equivalent waght fiD^ 

The dosage forms which constitute the sid^ matter of the invention are, as 
menfior^ delayed release fcmnulattons. Thedosagefonncanbeinthefonnofa 
tablet, a capsule, a multiparticulate fbmri, or a unit dose packet (sometimes referred 

10 tointheartasa'^ach^. Also inducted are comtmation dosage forrr^. for 

examfte those comprising one or more delayed release tat>tets contained within a 
capsutesheD such as a gelatin capsute sheD. 

The tenffitabter is nitended to embrace compressed tabtets which are 
coaftedvvithniatermlsvvhich elicit the desired delayed re^ TaUetdosage 

1 5 forms may be *unftar/. m which the entire dose is incorporated in a single tabtet, or 
may be 'multipte*, h which the dose is incorporated in more than one tablet, which 
may be digested at about the ssmrte tirne, or nriay be incorpora^ 
vvhich(fissdves after in^stion, releasing muKipte Tabtets comprise 

prefened dosage fOTi^ of tMs inventron because <rf the vveD devdoped art 

20 production and coating of tatilets. 

The ternri "caf^sute** te HTTtended to erribrace capsides in w 
capsute dtslrite^ates after ingeslten to retease particulate contents ^ 
desired delayec^reteise bdiavior, and also capsides fcr vi^^ 
capsute provides tte delayed release mechanism. Also Included are hard or soft 

25 gelatin capsutesvvhich contain scions or suspm^ons of sertraB^ Delayed 
release encapsulated solution dosa^ forms of sertraRne are preferred because of 
their capad^ to drectty provide sertraFuie in sohiBon, maximizing the Tmr^ucmg 
properttes of the dosage fomi* 

The term 'Vnuitq>articulate" te intencted to err^^ 

30 a multipOcity of partictes whose totaB^ represents the Mend^ 

doseofsertrafoe. The partictesgenersdiy have a diarneterfrom about 50 microns to 
ab(Hit0.3cm,withafmfenredrangeof 100MMto2rnm. Multiparficulates rei^esent 
a preferred ennbocSment because th^ are ainenabte to use in scali^ 
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according to the weight of an individual animal (e.g.. a dog) by simply scaling the 
number of particles in the dosage fomi to confbnn with the animal's weight 
Multiparticutates are also preferred because they imdergo more reproducible gastric 
emptying than do larger unitary dosage fbnrns (e.g. tablets), particularly with respect 
5 to cfifferences In gastric emp^mg in the fed arri fasted st^ Diametersinthe 
range of 0.4 to 2 mm are preferred as beads fw use as capsule fffl. Diametersinthe 
range of 0.2 to 1 inm are prirferred for oonipression Wo tablets [^uneters in the 
range of 0.1 to 0.8 mm are prderred for use as povvders for rnak^ 
suspension or unit dose packs fsachets"). 

10 MuttipartTCutatQ, h^^rf. or o*her particte dosage forms may be multiply loaded 

into a gelatin capsule, or maf be compressed into a tablet 

In a further aspect, fMs invention provides a method for treafing a psychiatric 
or other Illness, comprising adriwtisterir^ to a rnarnrn^ 
inchx&ig a human patient, a therapeuticalty effective amount of sertraline in a 

1 5 delayed-release oral dosage form which releases the sertraline acconfing to the 
release criteria descra^ed abova Such psychiatric iBnesses include those known in 
the art as b^treatabtev^sefftrarine, inchiding those nr^ (X)esity. 
premer^tnied dysF^ioric disorder, chemkal dependencies and prematwe ejaculaticm 
are also treatatte with the delayed ridease plus irmnediate release dos 

20 this inventiort 

tt is an cd:^ of tMs irivenlion to provkte a dosage ftmn of s^tr^^ 

has a shorter T„« than conventkirial sertrafine dosage fbnrns. th^ 
appearance of sertraline in the bkxxlstream, and a potertfialV fasten 
^iect A feistertherapeuttedfect is (rf particular importances acute 1^ 
25 asthearnefioTErtionofparticorpreiraAureejaculafon. Itisafiirth^objectofthis 
inventim to decrease the incMence sml severity of sertrafinennduced 
This is important at all doses, and partfcularty at Wg^ 

up. at which the mcktence of gastrointestinal side ^fecte TMs 
object Is effected by nrurwnizing the ^dent and diffalk>n of exposure of the stomach 
30 to sertraline, thereby recfajdng the overanincklenoe and seve^ 
nausea, r^urgitatton, orcfiarrhea 

Dosing sertraline oraBy in conventior^ Immediate release tablets (Zoloft, 
re gi ste r ed trademark of Pfizer Ina) resiAsinreiatively extensive exposue of drug to 
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the Stomach. It is accordingly a further object of this invention to provide dosage 
forms which deliver therapeutically useful doses of sertraline, while reducing 
localized exposure of sertraline to the upper Gl tract, especially the stomach, and 
reducing T^oc and hastening therapeutic sertraline exposure in the systemic 
5 circulation, with the added benefit of decreased nausea, regurgitation, or diarrhea. 

Briftf rv><«^pHon of the Fmure 

FtE^re 1 is a PK/PD pkit Which presents the relatxinship b 
sertraline concerrtration and average self-reported visual ar^ogue scor^ for a 
nausea study presented in the Examples. 

10 Ctetafled Discussion 

In prraple. the invenbon can be vnplemented by taking an immediate 
release core comprising sertraline and a phannaceuticany acceptable carrier and 
coating it witti a (prefersdsly ay-covering) coating which provides the ctesired delayed 
release characteristics, either by a spatial or temped rne^ Thusany 

1 5 immediate release sertraTine dosage form can be used as a core which is in turn 
coated yinSti a desired delayed-release coatnig, and such doss^e fbnns constitute 
preferred emixxfiments wlBnm the scope of this invention. 
Spatially Delayed DK 4riqgered Dosage Forrns 

A first spafiaDy-deiayed release emkxxfim^ according to ttie inv^ttion is a 

20 "pH-dependerYt coated tabid", which comj^^ises an immediate-reiease tablet ortaUet 
core coaled with a material comprising a polymer that is substantially impenmeabte to 
sertraBrie at the pH of tt« stonrach, but which beconries penrieabte to rer^ 
tlie pH of the smaD Mestme. "Substentially impenneable* in reiafon to qpatially 
deteiyed dosage fonm sdlows for very ^nedl amounts of sertrafi^ 

25 throi^tteooa&ng,solongasnotmorethaffi 10% cfthe sertraline contained in the 
dosage form is released in the stomach. Such polymers becwne penmeable by 
virtue of dissolvirig CM* (fismtegrating or olhewtee beirig di 
can freely pass through. The tat)iet or tat^ core can comprise further excii^ents 
such as cfis fnlegrants . lubricsrrts, fillers, arnl/or other conventional formulation 

30 ir^grecfiaits. AB such irigrecfimts and/or exqpien^ 

dosage ficmn, are referred to herein coltedive^ as the pharmaceutteally acceptable 
•carrier'. The core is coated with a material, preferably a polymer, which is 
substaritralV ir^olid>te and irnpenrneabte at the pH of the stori^ 
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permeable at the pH of the anall intestme. PrefiBrably. the coating polymer is 
substantially insoluble and impenneabte at pH <5.0, and water-soluble orwater- 
disintegrable at pH>S.O. Mbdures of a pH-sensilive polymer with a water-insoluble 
pdymer may also be employed. TaW^ are coated with an amount of polymer 

5 comprising from 3% to 70% of the weight of the sertrarme^ntainlng tablet core. 
Preferred tabl^ are coated with an amount of polymer comprisir^ 5% to 50% of the 
weight of the sertraTme-contairung tablet core. 

pH-sensrtn« pdyrners which sme relatNely insolubie and impenneaU 
pH of the stomach, but which are more sohd)le or disintegrabile orpenne£d}le at the 

10 pH of ttiesmaH intestine afKtcotoninchidepolyacryiairodes,phth£riatederiv^^ 
such as add phthalates of carbohydrates, amylose acetate phthalate. ceOulose 
acetate (Mhalate, other ceBulose ester phflialates. cellulose ether phthdates, 
hydroxypropyicelluiose phthalate. hydraxypropyl^hylcenuiose phthalate. 
hydroxypror^im^hylcdluiose phthalate. methytcefluiose phthalate. polyvinyl achate 

15 phthalate. polyvinyl acetate hydrogen phthalate. sodium cellulose acetate phthalate. 
starch add phthalate. cellulose acetate tiirneilitate, styrene-inaleic acid (ffliufyl 
fdithalate copoiynrier. styrene-maleic add poiyvinylac^ate phthalate copdyrn^^ 
serene and nral^c add copolymerB. polyacryfic add derivatives such as acryTic add 
and acryfic ester copolymers, polym^crylic ackl and esters thereof, poly acrylic 

20 m^hacfyRc add copolymers, shdiac, and vinyl achate and crotonic add 
copolymers. 

Preferred pH-«ensftive polymers indude shelac, phthalate derivatives, 
particularly oeOulose achate phthalate. polyvinylac^ate phthalate. and 
hydrQ)Vpro|:^lmethylceIhjIose phthalate: ceOukise achate trimeDilate; pd^^ 
25 derivatives, partteidarfycopolyrnerscompridngacryfic add and at least one acnrBc 
add ester, pdyniethyl mdhacrylate blended wHh aciyfc add and acrylic ester 
oopolymefs; and vinyl achate and crotonic add copolymers. 

A partjartarly prgfened gmup of pH-sensitive polymers irtckides cellulose 
achate phthalate. polyvinylacetete phAhalate. hycfroo^propylm^hylcellulose 
30 phthalate. ^uiionic acrylic copoiyrnefs of m^hacryGc add and methylmelhacryl^ 
and copolymers compriang acryfic add and at least one acrylic add ester. 

Cellutose achate phthalate (CAP) may be applied to sertraline tabtets to 
provide ddayed rdease of sertrabie uitB the s^traline-containing tablet has exited 
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the Stomach. The CAP coating solution may also corrtain one or more plasticizers. 
such as diethyl phthalate, pdyethyleneglycoMOO, triaceBn, triacetin citrate, 
propylene glycol, and others as known in the art Preferred plasticizers are diethyl 
phthalate and triacetin. The CAP coating fbrrnulationrnay also contain one or more 
5 emulsrfiers, such as polysort^ate^. 

Ankmic acryfic copolymers of rnethacryfc add and methyl 
also particuiarty useful coating rnateriate for ddayirtg the re^ 
sertraline-cont am ing taU^ untD the tat>l^ have moved to a position in the Gl tract 
which is (fistal to the stomach. Copoiymersofthte type are avaibble from 

10 ROhmPhamia Corp, under the trademarks BKlragrl®-L and Eudr%i{®-S. 
Eudregil®-L &nd Eudrs^rf®-8 are amonto ccvx)lymers of m^hacryEc ackl and 
methytmettacryiate. The ratk> of free cariK>xyl groups to the esters is approximately 
1:1 in Eudra^-L and approximateiy VJl 'm Eudragit®-S. Mixtures of Eudra^-L 
and Eudra^(®*S rnay £teo be used For Goatir^ of s^traEr)e-conft^^ 

15 acryfo coating poiyrn^ can t)e<fissolvedBi an organs soh^ 

solvents or suspended in aqueous media Useful solvents for this purpose are 
ao^ne, isopropyl ak»hol, and methylene chtorkie. It is generally advisable to 
tnciude5-20%i4adkjzerincoafingfbnTiulatk^ Useful 
pidstkjzers include polyethyi^ glycols, propylene glycols, (fiethyi phthalate, (fibutyl 

20 phtheOate, castor oH, and triaoetia Eudragil®4. is preferred because it (fiss^ 
relativeiy Qidckty at intestinal pH. 

The coding, as ncrted dxive, may comprise from 3% to 70% of the weight of 
the uncoated tsMet core. PreEsrd)ly, the coating cornr^ises from 5% to 50%, more 
preferably 5% to 40% of the weight of the tablet core. 

25 Inafiirthereinbodirnentof aspalisdy-ddayedsertrEfinedos^ 

ctependent coated bead", beads 0.4 to 2.0 mm In cfiameter ompr^ng sertraEne plus 

carrier are coated wth one or rm>re of the afbr^ri^^ 

The coated beads nriay be placed In a C£4>^ or rnay be compressed 

with care taken to avcxd dair^hg the poiyrn^ coat on mcfi^^ 

30 tdt)letomipresskm. Prderred coated beads are those whkiiexhbitessentiany no 
release fte., less ttian 10 %) of sertrsAne from the dosage fbnn, as prevtously 
discussed, unffl the beacte have ^dted the stomach, thus assuring that minimal 
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sertraline is released in the stomach. The coating may comprise from 5% to 200% of 
the weight of the uncoated bead core. Preferably, the coating comprises from 10% to 
100% of the weight of the bead core. 

In a further embodiment of a multiparticulate spatially-delayed sertraline 
5 dosage fbnm, a "pH-depeiK^ coated particie", the dosage form comprises small 
sertraline pkis carrier parfides from 0 J to 0.4 rnm in diamet^ The particles are 
coated with one or rnore of the afbrernentk>nedpH-sens^ Thecoated 
parfides may be used to make urut dose packs or may be placed in a capsule or 
nnay be compressed into a tablet, wSh care taken to avokl damaging th^ 

10 ooat on indvidual particles diffing tablet compresskin. Preferred coated partkdes sve 
those vriiich exhibit ess^itianyrK) release of sertrafi^ less 
than 1 0%) until the parfides have exited the stomadt, thus assuring that minimal 
sertraline is released in the stomach. Mbduresof apH-sensitivepoiymerwrtha 
water-insohiblepoiyniier are also hduded. Prefened sertrafine-containing partides 

15 ^coated with an amount of polymer compri^ng 15% to 200% ofthe weight of the 
uncoated seftraGneKX)ntaining partide ewe. 

Mixtures of apH-serisitivepolyrnerwithawater-4risoIublepol^ 
induded. SertraTine^containirig taU^ aruJ partides and beads ^ 
nribcturescf polyrners whose solubiiaies vary at cfi^^ Fbrexample, 

20 preferred coatings comprise Eudra^-U or from 8: 1 to 1 :4 Eudragit®-LflEudrEgil®- 
S. 

A further enribodbnent of a spatially-delayed sertraline 
constitutes a rnodifkatk)n of the pH<leperxlent coated ta^^ 
bead, and pH-dependent coated partide embocfiments. The sertrafine-containing 

25 core tal>let, bead, or partide is first coated with a barrier coat, and t 
the pl4<tep»ident ooaL The firndton of the barrier coat is to 
thepH-dependentooaL Srioe sertraline is a k>ase, hydration of the sertralirie in the 
core can sen/e to the pH in the mteroenvironnrient of the pH-ctepe^ 
thus prenriatureiy Mtiating ttie pem)eat)Biza^ 

30 coating, resulting in prenriature release of sonrie or an of th^ 

stomach. A barrier coat prevents such prerriatureretease. Suitable barrier coatings 
are composed ofwater-soiut)le materials such as sugars such as sucrose, or water- 
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soluble polymers such as hydroxypropyl cellulose, hydroxypropyt methylcellulose, 
and the like. Hydroxypropyl cellulose and hydroxypropylmethyiceilulose and 
PolyvinylpyrToiidone are preferred. The barrier coat may comprise from 1% to 20%. 
preferably from 2% to 15%, of the weight of the uncoated sertraBne-containing tablet, 
5 bead or particle core. 

In a further mbodiment of a spatially-<teiayed sertraline dosage form, a 
solution or suspension or powder of sertraline bi a solvent is encapsulated in a water 
solubte capsule, such as a hard or soft gelatin capsule as icnown in the art, and the 
capsule is coated with a pH-dependent polymer as descrit)ed sdxive for *pH- 

10 dependent coated tablets'. InthepreparaSmof sert^afinesohltIonsft>r 
encapsulat^on, solvenlssuchastr^iyoerxteoasands^yocten^ Usefuland 
prefixed sertraline solvents are cfectosed in commonly assigned co-pending 
provisional appBcatton [Pfizer Dock^ 9838JTJ), filed on even date herewith and 
herein incorporated by reference. Lteeful arxl preferred solvents are also enumerated 

15 below. 

Preferred solvents are water-mmtsdble solvents tnduding water-immisdble 
oBs, DKiucfir^ trigiyoeride veg^abte cfls such bs safRow^ oB, sessmne ol. oHve ofl, 
com oil, castor oil, coconut cd,oottoriseedoa, soybean oH, and ttieDke. Alsovtcluded 
are synthetic and semisyntt^c rnediim chain trlglycer^ 

20 under the traderiame Miglyol® (HulsArTierica, Piscataway,Ne^ 

(Abitec Corp., Columbus, Ohio). Exarnples are triglyoerides of capryBc/capric adds 
(Miglyof^-810, Miglyol^-812. Captex^-300, Capt6x®-355), and triglycerides of 
capryGc/caplc/BrKiieic acids (Mi^yol-818). Also mduded are lorig chain tr^lycerkJe 
oils siK:h as triolein, and oth^- mixed chain triglycerides which are Ik^id at room 

25 temperature. 

VViater-(nrmusc&)le solvents also onchide morK)glyceri(tes and c^lycerides such 
as those sold und&r the tractemarks Capmid® (ABTTEC, Columbus, Ohio) and 
lrnwitor®(HubAnnefica,P6catarway.NewJer^ Examples are monooleBf) 
(Ca|mui®-GMO), rnorK> and df^ycerktes of octanoic »d decar 
30 742. Capnud®-MCM), and monoodanooi (lmwitor®-308). and the like. 

Preferred oite are Bquki at room temperature. Preferred mono-, di-, and 
triglycerkles are those with an a\ferage acyl chain length of C4-C1 8. 
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Useful vehicles further indude various liquid esters of short chain alcohols, 
such as the propylene glycol ester of capryBc/capric adds (Miglyol®-840, Captex®- 
200). Fatty adds which are liquid at room or body temperature, such as capryfic add, 
capric add, lauric add, oleic add, or iinoleic add are also useful. 
5 Furth^ i^efiii vehkdes indude semisolid veKdes such as those sold under 

the registered trademark Geludre* Examples are PEG^-gtyceryWaurate 

(Gehjdre® 44/14), and glycerol esters of fatty adds (Geludre® 33/01). 

Further useful vehides also indude sifffectants and emul^Rers which have 
the capac^ to dissolve sertraline. These sifffadanls and emulsifiers form micelles 
10 when they are mixed with aqueous media. Examples are polysorbate-80, 

nonylphenaxypolyoxyethylenes, dioctyl sodium suHbsucdnate. PE6-6 glyceryl mmo- 
oleate (Lat)rafil® M-1944^), PEG-6 glyceryl Bnoleate (Lak)rafii® M-2125-CS). and 
the Eke. 

Preferred veMdes are those virhidi can (fissolve sertrafine or one of its 
1 5 pharmaceu&:ally acceptable salts at a concentration of 1 6.7 mgA/mi or greater. 

Ceftsttn ertcapsulation veludes have a hi^ier capacSy thw 

sertrafine in solution after the formulation has mixed wth simulated gastrointestinal 

contents, h/tore preened vehides are those which inhau^ 

the presence of either 0.1N Ha or phosphate buffered saline, (^5.8. These 
20 erKSfssiitetton vehides are more preferred because they minimize predpilatton or 

gelbig of sertrafine in the use environment, Le. the gastrointestinal lumen, thus 

rraxirnlztng the speed with vvhich sertraline can sw^^ 

dosing. Even if these preferred vehfctes do not comftetely or almost completely 

r^evenft the predpitatk)n of sertreAne when rnixed with chlorM 
25 physidogical fluids, any ^fect on sertrafine preqpaationra^ In 
the tntes&nal wan has a h^capacty for rapkfiy absorbing sertrafine, revealed 

tiy a h^ edasorptkm rate constant (ARQ. Afiy fonnulatkm whM 

sertrtfine *m solutkm, even temporarily, wffl be useM because predpi^ 

absorption oomp^ for the available scriid)te s^traffine. 
30 More preferred vehictes, according to thteoBmm, are vegetebte 

salfkywer <Ml and oGve dl; niedium ch^ trlglycerkfe^ 

tr^^yoerkles; morK>- and cS-giycerkles indudbig medhjm chain mono- and di- 
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gtycerides; acylated polyols such as propylene glycol dicaprylate/caprate; fatty adds 
such as oleic add; and surfactants such as polysort)ate-80. 

Most preferred vehides are those which inhibit sertraline predpitation in 0.1 N 
Ha and in phosphate buffered saline, pH 5.8. These indude medium chain 
5 triglycerides such as cafHryfe/capric tr^lycerides; mono- and di-glycerides induding 
medium chain mono- and cfi-^cerides; acylated polyols such as propylene glycol 
dicaprylate/caprate; fetly adds such as oleic add; and surfoctants such as 
potysort>ate-80. Most preferred vehides tave the capacity to solubflte^ 
hydrochlorkte in the use environm^ thus minlmiznig the predpitation of this salt in 

10 chk^deKX>ntaining physiological solutions, r^ardless of whether sertraline has been 
ori^naBy dosed as free base, hydrochlorkte salt, or other pharinace 
acceptat)ie salt Most pr^i^red vehicles exhtbtt a sertralirie hydrochloride salt 
solut>aity greater than 0.3 mgA/lml (to inhibit sertraline predpitation in physiological 
fluids), in adcfition to ^Ixting a sertradine solubiBty greater than 16.7 mgA/ml for any 

15 ffomn of sertraBne (to p&vnSt dosing 10 mgA or more in a 0.8 ml gelatin capsule). 

Water-immtsdble solvents may be mixed with surfactants and emulsifiers, in 
orcter to effect the sporrtaneous fomriation of smaD or microscopte 
(e.g. microemulsions) when the water-immisdble solvent/emulsifier vehicle is mixed 
vnth water, as in the gastrointesBnal tract Such mixtures indude mixtures of 

20 triglycerides, or rnono- and di-gtycerides, with polysort>ates, e.g. rnbdi^ 

Csqsmul^-MCM and polysort>ate-80, or mixtures of Miglyol®-812 and polysort>at&^, 
in ratios of from 9S/1 to 5060, respectively. Further usdiil mixtures indiKle mixtures 

of mono-, (fi-, andtiiglyoeridesvnth poiysort)ates, e.g. Capmul^-MCMM^ilyd®- 
81 2/poiysorbat&«>, in which Capmul®-MCM makes up 40-80% of the vehicle, with 
25 theremairidert>eirigarYyccmbiriationofMiglyol®^^ Firther 
usefid mixtures indude a vegetable oil and a surfactant, e.g. oGve o3/polysort)atB-80 

in ratios of 99:1 to 50:50, or com dl/tabrafil^-M-2125-CS in ratios of 99:1 to 50:50. 
Polyethyleneglycote and other water-mtscft)te sertrdine solvents, e.g. glycerin, 
etiiarK>l, prof^iene glycol, may be induded in arnounts up to 30% of the V 
30 order to (^Tfirnize sertraBne soliA^ in the veNde, or to impr^ 
vehicle to aid m capsule fffing. 
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Solutions of sertraline in vehicles of the types descrit)ed Bbove are 
encapsulated in soft gelatin capsules, or are encapsulated in hard gelatin capsules. 
If encapsulated in hard gelatin capsules, it is preferred that the seam between the 
two capsule shdl pieces be sealed, for example with a strip of gelatin, to prevent 
5 leakage. Encapsulation in soft-gelatin is wdl-known , and Is descrft^ 

Theory and Practice of Industrial Pharmacy', by L Lachman, H. Uebennan, and J. 
Kanig, Lea smi FdMger. fHibSsher. 

The pH-sensifive polymer may be any of those already disclosed, for 
example but not limited to cellulose acetate phthalale, polyvinylacetale phthalate. 
10 hydroxyproRyhndhyk^Bitose pWhalate. copolymere 

melhylmethacrybdB, and copolymers comprising aK:ryfic acid and at least one acryfic 

acid ester. 

Coating of sertrallne-containing tablels. beads, capsules, and particles may 
be carried out using equipment lowwni in the art For example, sertranne^xmtainnrtg 

15 tablet cores and capsules may be coated with a pan-coater, such as a Hi-Coater 
(Freund Corp.). oran AccetehCota (Manesly Corp.. Liverpool). SertraDne^ontaining 
beads svKl partkdes are prefmbly coated using a fliHdiz^ 
Wufster coater, utilizing coating equipment avaOalfe for example from the GSsA 
Corporation (Ramsey, NJ). Beads may also be coated using a rotary granulator, 

20 such as a CF-granulator avails from Freund Corp. 

Advantageously, because pH^r^gered spatially-del^^ 
mechanism tor sensing that the device has exited the stomach, 
in g^tric emptying is not a sigrnficant issue. 
Spatiafly Delayed gngymft ^riqgered Dosage FcMrms 

25 inafurtherarnbocfimentcfaspatfadlyKielay^ 

"enzyme4r^gered supported liquid membrane device" comprises sertraline 
fbmiulated in a dosage fonn of the type descnl)ed in Internafio^ 
USS3/D7463,pubBshed as WO 94/12159 on June 9, 1994, herein incorporated by 
refererKe. Thfe emlxxfenent generally tes the form of m immecfiate-release tat)let 

30 or multiparficulate(pr^mdriy a bead) contain^ 

microporous hyclropholfc meml)rane that at least partial^ 
rounds the tsM^ or bead, stfKl a hydrophobic fiquid entTEu^ 
membrane. AKenistfivety.thesertraBnepli^carTfermaybeincorpor^ 
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capsule shell which comprises a micrioporous hydrophobic membrane with a 
hydrophobic riquid entrained within the pores of the capsule shen. The hydrophobic 
fiquid Is substantially impermeable to both the aqueous environment and the 
sertraline tablel or bead core formulation. The hydrophobic Hquid is capable of 
5 change such that it becomes permeable to the aqueous environment or sertranne 
formulation. After ingestion of this en>bodiment by a mammal, including a human, 
sertraline release Ho the gastrointeslinal system is delayed until the dosage form 

has e»tied the stomach and moved into the small intestine. 

In a sertraline ena^me^riEBered supported Bqifld membrane device, the 

10 entrained hydrophobic liquid is a Hquid which undergoes change which Is 

enzymaticany catalyzed in the lumen of the smafl Intestine, and not in the stomach, 
such that the pores become permeable to water and sertranne. Thecorecan 
optionally certain w osmagent, swelling, or bursting material to help speed the 
release of sertrafine once the dosage form has passed into the small Intestine. 

15 Exemplary hydrophobic liquids are triglycerides, fatty anhydrides, fatty 

cholesterol, hydrophobic amino acid esters, and the llke. PrBliBrTed triglycerides 
include triolein, tricaprylhi, trtaiBfti, oBve palm oil, coconut ofl. sesarne s^ 
com oil. peanut oil. soybean ofl. and the Dke. Prefened fatty add anhydrides include 
caprylic anhydride, buric anhydride, myristic anhydride and the Bke. Mbduresof 

20 hydrophobic iquids may be used. Exemplary materials for the microporous 
hyctophobic support memfaiane include ceBulose esters. polycartx)nates. 

pdyalkenes. polystyrenes, polyvinyl esters, polysiloxanes. polyacrylates. and 
potyrthers-Pi^eiabty the hydiop hote rnicn)porousmernbrane with CTtrab^ 
hydrx^)hd*:Bqi&l Is impenneable to sertrafine, unB gastrointestinal en^mfies have 

25 catalyzed a change in the hydrophobic oil, as described below. 

In the environment of use. Le.. the small intesttnai himen. Upases and 
esteitees degrade the aforenientioned hydrophobic oils, releasing surfa^ 
proAxte in the poies of flie rmcroporoiB rnerrtbrane of tNs ernbocfiinent, thus 
producing aqueous channels through wWch the sertrafine In the device core may exit 

30 through ttientooporous hydrophobic support membrane. Release of the sertrafine 
may occur by simple cjfiBusion, osmoHc pumpina osmoBc InirsBng, or by bursti^ 
to the presence of a swolhibte materiai. e.g., hycbogel. in the sertrafine-containing 
core of the device. 
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In a sertraline enzym&4riggered supported liquid membrane device as 
disclosed above, hydrophobic oils may be used which are substrates for smaU 
Intestinal proteases such as carboxypeplidaseaTKlchymotrypsin. Exemplary oUs are 

hydropholMC esters of amino add derivatives. 

5 In a further embodiment of a spatially-delayed sertraDne dosage form, 

sertraline tablets, capsules, beads, or poMi»ders are coated with a coating 
contains components which are enzymalically degraded by en2ymes in the rumen of 
the sman Intestine, but hot In the gastric lumen. The coating comprises waxes or 
triglycerides of natural or synthetic origin which are solid at body temperature. In 

10 preferred ernbodiinents, 2-20% of a material wWeh is liquid at body temperate 
which is degraded by small Intestinal enzymes (e.g. trypsin, chymalrypsln, elastase. 
epase), is included. Suil^ enzymaBcally-labile Iqiflds are those described above 
for 'en^metr^geredsuported liquid membrane devices'. Prefenned waxy coatings 
are applied at 3-20% of the weight of the uncoated sertraline tablet, capsule, bead, or 

15 powder. 



Temporally^q |HY«.<« rvtsa^e Foima 

20 In a first embodiment of a temporafly^lelayed sertraline dosage fbmi, a 

Tjursting osinottc core devlce^ sertraline Is incorporated In an osmolfc bursB^ 
device wWch coinprises a tablet core or bead core comprising sertraline and one or 
moreosimgents. Devices of this type have been generally disclosed in Baker, US 
3,982,741, wWch is incorpwated heran by reference. Examples of osinagents are 

25 sugars such as glucose, sucrose, manrflol, lactose, and ttieBke; and salts such as 
sodium chloride, potassium chloride, sodium carbonate, and the Bke; water-soluble 
ackte such as tartaric add, liimaric add. and the Bke. The sertralme^ontaining tablet 
core or bead core is coated with a polyrnerwMch fbnns a sernlpenneable 
membrane, that Is, a membrane which is perrneable to water but Is Impemieable to 

30 sertrsffine. ExainplesofpolyrnerswWchprovkteaserwpemje^niiembraneare 
ceDidose achate, cellulose acetate tHityrate, SHfKl ^hyk»Dul06e, pref^abiy ^ 
achate. A melt rrtixlure of a polyethylene glycol, e.g.,polydhyteneglycot«)00, and 
a hydrogenated oa, ag., hydrogenated castor <«. may be used as a coating, as 
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described for isoniazid tablets by Yoshino (Capsugel Symposia Series: Cunent 
Status on Targeted Dmg Delivery to the Gastrointestinal Tract 1993; pp.185.190). 
Preferred semipermeable coating materials are cellulose esters and ceUulose ethers, 
polyaciylic add derivatiN«s such as polyaaylates and polyacrylat^ 

5 polyvinyl alcohols and polyalkenes such as ethylene vinyl alcohol copolymer. 
Espedally preferred seiTOpem«able coating materials are ceDulose acetate ^ 

cellulose acetate butyrate. 

When a coated tablet or bead <rf a bursting osmotic core embodimeiit Is 

placed in an aqueous environment of use. water passes through the semiperme^^ 

10 membrane into the core, dissolving a portion of the sertraline and osmagienl. 

generating a cdloidal osmotic pressure which results in bursting of the 

semipermeable membrane and release of sertraline into the aqueous eiwironmenL 
By choice of bead or tablet core size and geometry, identity and quanlily of 
oemagent. and thiclcness of the semipermeable membrane, the time lag between 
15 piacernent of the dosage fbmi into the aqueous environment of use and release of 
the enclosed sertraline may be tailored. It will be appreciated by those skilled in the 
art that Increasing the surface4cH«)lurt» ratio of the dosage fbn^^ 
osmotic activity of the osmagert sen« to decrease the time lag, whereas increasing 

the thickness of the coaling vinn Increase the time lag. Preferred osmotk>bursting 
20 devices of this inventionare those whkiiexhibitsubstantially no release of sertraft^ 
O e. less than 10%) from the dosage form until the dosage fbrni has exiled the 
stornach, thus assuring that minimal sertraline is released in the stomach. A bursting 
osmotic core tablet or bead has a tablet orbead core which may contain fiwn 15- 
80% sertraline, 5-60% osmagent, as described above, and 5-20% other 
25 phamiaceulicalakls such as binders and lubricants. The semipermeable membrane 
coaling on a tablet, preferably a cellulose acetate coating, is present at a vi«^ 
corresponding to from 2% to m. prrferaWy from 3% to 20%. of the weight of the 
tabletcore. The sernipem»eable membrane coaling on a bead, preferably a ceBu^ 
acetate coating, is present at a weigW corresponding to from 2% to 80%. prefer 

30 from3%t640%.oftheweighlofthebeadcorB. 

A bursting osmoBc core device possesses no mechanism for sensing that the 

devfee has exited the stomach and entered the sman Intestine. Thus devices of this 
type are temporally^<ielayed devk*s, that is. devk» which release sertraline at 
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predetermined time after entering an aqueous environnnent i.e., after being 
swallowed. In the fasted state, indigestible non-disintegrating solids, such as the 
"bursting osmotic core devices" of this invention, are emptied from the stomach 
during phase ill of the Interdigestive Migrating Myoelectric Complex (IMMC). which 

5 occurs approximately every 2 hr In the human. DeperKiing on the stage of the IMMC 
at the tirne of dosing in ttie fasted state, a bursting osmotic core devte 
stomadisdrnostlrnmecfiately after do^r^ or as tongas 2^ In the fed 

state, ind^e^lirie non-<feintegratir^ soBds, which are <1 1 mm 'm diamet^, wiD empty 
slowly from the stomach with the contents of the mesd (Khosia and Davis, InL J. 

10 PhanmaceuL 62 (1990) R9-R11). If the indgestible non-disintegrating solid is greater 
man 11 mm in cfiameterj.e., about the size of a typical tablet It wai be retam 
the stomach for the duration of the digestion of the meal, and will exit from ttie 
stomach during phase HI of an IMMC, after ttie entire meal has been digested and 
hase)dted thestomach. A burstir^ osmotic core device which releases sertraline 10 

15 minutes to 2 hour after ingestion decreases tiiesertan^neTmax and also the ind 
and severity of nausea, regivgitation. and dianrhea in a population of patients 
administered sertraRne m such devices. A prefenred bursting o^notic core device 
starte to release sertrsAne at 15 minutes to 1.5 hour after entering an aqueoi^ 
environment. Le., after ingestion, to more reliably assure that the device releases ite 

20 sertraline <fistal to the stornach, when dosed n the fasted state. 
In a furth^ erribocfirnent (rf a temporadlyKieb^ 
"biffstir^ coated sweifing core", a sertraiine-cont^ning tablet or bead is prepared 
wKch also cornprtees 25-70% of a sweil2d3le rnaterial, 
(e.g., gelatin), as descrflaed in MBosovich, US 3,247,066, i^ 

25 reference. I'refiened swel&ig core materials are hydrogels, i.e., hydrophSic polynrms 
which take up water and swell, such as poly^hylene oxides, polyacrylicadd 
derivatives such as polymrtl^ m^hacrylate, polyacrylamides, pcdyvinyl alcohd, 
poly-N^nny^2-pyndidone, c»t)oxyrnetii^^ Prefened 
swdDng l^drogelsfbrttBS embocfiment are poiy^hyiene oxides, arossOnked 

30 polyacrytertes, and carboxymrthyfceButose. The coBoid/hydrogel-containing 
s^traTine-cordaining core taU^ or bead is coated, at least 
semipemneatrie membrane. Exanripies of polyrnerswhteh provide a semipenneable 
rnmbrane are ceButose acetate and ceDulose acetate butyrate,andetiYyiceDul A 
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melt mixture of a polyethylene glycol, e.g., polyethylene glycol-6000, and a 
hydrogenated oil. e,g., hydrogenated castor oil. may be used as a coating, as 
descrft)ed for Isoniazid tablets by Yoshino (Capsugel Symposia Series; Current 
Status on Targeted Drug Delivery to the Gastrointestinal Tract; 1993; pp,185-190). 
5 Preferred semipermeable coaSng materials are cellulose esters and cellulose ethers, 
poiyacrylic acid derivatives such as polyacrylates and polyacrylate esters, and 
polyvinyl alcohols and polyalkenes such as ethylene vinyl alcohol copolymer. 
Espectafly preferred semipermeable coaling materials are cellulose acetate and 

cellulose acetate butyrate. 

10 When a coated tablet or bead having a bursting coated swening^^ 

placed In an aqueous emrtrorroent of use, water passes through the semipermeabte 
m^brane into the core, swelling the core and resulting in bursting of the 
santpermeat^e membrane and release of sertraline Into the aqueous environment 
By choice of bead or tabl^ core size and geometry, identity and quantity of sweDing 

15 ag^ arri thidcness of the semipennneaWe membrstfte, the time lag between 
placernerrt of the dosage fbmri Into the aqueoie environment of use and re^ 
the enclosed sertraline may be chosen. Preferred bursting coated swelRng core 
devices of this invention are those which exhibit substantially no release of sertraline 
from the dosage fbnii until the dosage ftmn has exited the storna thus assuring 

20 that minimal sertraline Is released in the stomach. 

A bursting coated swelling core t£d)l^ or bead has a tablet or bead core 
which may contain from 15«)% sertraline; 15-80% sweUing material, e.g.. hydrogel; 
0-15% (q^tional c^magent; and 5-20% ottter pharmaceutical aids such as binders 
and iiAricants. The senr^)ermeable membrane coating on a tablet, preferably a 

25 oeHulose acetate coating, present at a weigMconnesponding to firo^ 

prefmd^ly from 3% to 20%, ofthewei^ofthe tablet core. The semipermeable 
meritt)rane coating on a bead, pr^eraUy a ceHuIose acetate coatir^, e pre 
vtfti^ccOTe5pon(i^tofrom2%to80%,pref^abiyfrom3%to4^ of the weight 
ofthet>eadoore. 

30 A bursting coated swdBng core device possesses no mechanism for sensing 

that the device has &dted the stoniiach^ entered ttie small inteslm^ Thusdevices 
of this type release tiieir sertrabie contente at a pred^rmined tiine after en 
aqueous environment, i.e.. after being swallowed, as previously discussed for 
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bursting osmotic core devices, and the same considerations and preferences apjirfy 
to maldng bursting coated swelling core devices. 

In a prefened embodiment of a temporally^layed sertraline dosage form, 
immediate release sertraHne tablets, beads, or particles are prepared to sen/e as 
5 cores v(*iich are coated vinth a water-soluble and/or water^isintegrabte 

Preferred delay coatings comprise hydroxypropylceDulose (HPC), hydroxypropyl- 
inethyU«aulose(HPMC). polyethylene oxide, and polyvinyl py^^ Fortablels 
this coating may be canied out In a tablet coating apparatus such as an HCT-30. 
HCT-60. or HCT-130 Coaler (Freund Inc). The tablels are coated witti an aqueous 
10 solution of HPMC or ottierapiMopriatepolyiner to a find coating wireight of ^ 
the final vveighl of the coated taWet Heavier coating weights give longer delays 
before Initiation of sertraline release Into tiie use environment (ttie gasbx)intest&ial 
lumen). The delay tirne may ^ be Increased by incorporating srnall to rnodwate 
quantities of poorly water-sduble polymers fmciudir^ but not limited to etiiylcellulose 
15 (EC), oeOulose achate (CA),cenulose acetate bu^^rate) into the coating formulation. 
For example, the coating fonnulation may consist of 95:5 HPMC/ECto 50:50 
HPMC/EC, or 95:5 HPMC/CA to 50:50 HPMC/CA. In ttie case of such mixed 
polymer coating systems, it may be necessary to at^ust the solvent composition to 
dissolve the mixture of water-soluble and poorly water-soluble polymere. For 
20 example, rrAdures of a»tone and water, or rthand and water, may be used as 
needed. Beads and partides may be drralaly coated using a fluid bed coatfrig 
apparatus, such as a GlaUGPCG-Scoater. For beads, the coating comprises from 
10%to100%oftheww^oftt»uncoatedbeadcorB. For sertraline particles, the 
coating cornprises from 15% to 200% of tt» weight of ttie uncoated bead core. 
25 Inafurttwernbodiinentofatenrq9orally<lelayedsertrarinedosage1i^ 
solution or suspension of sertraline in a solvent is encapsulated in a soft or hsurd 

gelatin capsule which is ttien coated witti a water-sduble and/or water- 
(fi^ntegratable polymer as described sdwve for coating ottier types of cores. Useful 
and pr^erred solvents for sertraline Inchde all ttwse merttioned above for use wah 
30 spatiafly delayed encapsulated solutions. The coating comprises polyniers such as 
hydr(»typro|^cellulose. hydroxypropylmdhylcellulose. poiyettiylene OMde, polyvinyl 
pynrdidone, cellulose achate, and ettiylcelhdose. 
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It Will be appreciated by those skilied in tlie art that the various coated 
sertraline tablet, bead, and partide embodiments described above can be coated 
using standard coating equipment, such as pan coaters (e.g., Hi-Coater available 
from Freund Corp; Accela-Cota available from Manesty. Liverpool), fluidized bed 

5 coaters, e.g.. WUrsler coalers, (available from Glatt Corp. Ramsey, NJ and 
AeromaBc Corp.. Columbia. MD). and rotary granulators. e.g.. CF-Granulator 
(available from Freund Corp). C«e tsrtrfets are made on standard tablet presses, 
such as a Kifian press. Sertraline containing beads and particles are made m 
HiHdized bed granulators, rotary granulators, and «ctnider^pheronizers. 

10 In prefened embodimaHs of ttiis invention, sertraline dissolves quickly after 

a spatial delay or a temporal delay, in order to achieve as short a T^ax as possible, 
for the purpose of hastening therapeutic efficacy. When fbnnulating delayed 
release dosage fbmns of sertraHne, it may be advantageous to employ a high 
soluUlity salt, a fbnnulation which othenwise increases sertraline solubility, or a 

15 combination of both collectively referred to as a "Wgh solubility form". Futhermore, 
inclusion of excipients wWch increase the sertraline dissolution rate Is 
advantageous and prferred. Solubiliang agents and compositions are disclosed in 
co-pending provisional appUcation [Pfizer Docket 9835JTJ], filed on even date 
herewith and herein incorporated by reference. 

20 vVhether due to the salt form employed or the particular excipients 

employed in the dosage fonn. the high sohJkMfity form shoukl effect an aqueous 
sertraline solubility of at least 5 mg/iml. A high solubility salt or form is 
advantageous because (a) it dissolves more qukddy than low solubifity salts or 
fbnns (e.g.. sertraline base, sertraline hydrochloride in the absence of solubil'mng 

25 exdplents), and (b) It provides a higher sertraline concentration in the 

^istnrintestinal lumen. gNing a higher sertraline concentration gracfient across the 
intestinal wall, resulting in more rapM at)Sorption of the sertraline dose. 

Sdutnlization can be particularly important for sertraline dosage forms 
which are designed to miniiTiize Tma» because soine fonns of sertraline, 
30 particularty high solukNiity salt fonnns. can form gels in many aqueous solutions, 
particularly those solutions which contain chlorkle ions, such In the 
gastrointestinal tract 
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Sertraline gels can be fonned by simply introducing chloride ions into 
solutions of sertraline lactate or sertraline acetate. Similarily gels can be fomfied by 
introducing adds such as tartaric add or combinations of adds and surfactants such 
as sucdnic add and sodium lauryl sulfate to sertrafine solutions. However, other 
5 adds and/or surfadant-like compounds can provide soIubiPzing effects, minimizing 
gel fbmiation and providing a formulation basis for delivering sertraline into aqueous 
solutions containing chlorkte Ions, such as intestinal fluids. 

The gelling of sertraline in sorne fbrrns is surprising, and the ability of certain 

additives to prevent this gelling is both surprising and unpredictable. 
10 Thus, it is advantageous in ddayed release ffonnitetjons to utiBze methods to 

solubOize sertrafine quickly in the use environment One method of providing more 
soluble sertrafine is to make sertraline salts that have higher solubility, such as 
sertrafine lactate, sertraline acetate, and sertrafine aspartate. Prefened salts exhibit 
solubOities in water that are over 2 times greater than the sertrafine Ha salt, which 

15 hasasotubifiiyofaboutamgAAnl. 

Another method of sdubifizing sertradine is to use an agent, referred to herein 
as a "sohibTiAig agenT. which aduaByfundtons to increase and preferabhr maintain 
the sduMity of sertraline (or a salt thereoO In a use environment relative to the 
solute of sertrafine In the same use environment when the sdubflizmg agent is not 

20 present 

Many scM)ifizing agents useful herein can be grouped into several broad 

categories: 

1. Organic adds and orgarucacklsadts; 

Z Partial (Syceiides.i.e.. less than fufiyesterified derivatives of glycerin. 
25 mducfing monoglyoerides and diglycerides; 

3. Glyoerides: 

4. CMycNide derivatives; 

5. Pdy^hylene^coi esters; 

6. Polypropylene glycol esters; 
30 7. Polyhydric alcohol e^ers; 

8. Polyoxyethyiene^hers; 

9. Sorbitan esters: and 
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10. Polyoxyethylene sorbitan esters. 

11. Cartxmate salts 

The amount of solubilLang agent which should be employed depends on the 
particular solubilizing agent 

5 In the case of solubili23ng agents which are organic adds the amount of 

solutriiizer can be calculated as a ratio multiplied by the quantity of sertraline to be 
used, wherein the ratio is of organic acid solubility to solubility of sertraline salt 
(organic add or salt sdubility/sertraltne or sertraline salt solubility) x quantity of 
sertraline where the solubilfties referred to are in mg/ml. The above expression Is 

1 0 approximate, and some adjustment may be advantageous for optimization. 

Generally the above expression will give a quantity which is plus or minus 25% of the 
final value employed, although higher quantities of solubiiizing ^ent can be 
irKx>rporated without any parScular adcfitional advantage. In addition, organic add 
salts can be added to modify the pH and/or solubility of the organic add, effectively 

1 5 optimizing the solubilization effect of the agents. 

For other types of solubilizing agents listed, typically the amount of solubilizing 
agent employed in the dosage form wDI be 1 to 150% by weight of the amount of 
sertraline employed therein, preferably 1 to 100%, more preferably 3 to 75%. 
Amounts of solubilizing agent higher than 1 50% may be employed, although it is 

20 believed that in most cases no particular advantage would be provided. 

Examples of organic adds useful in the invention indude malic, citric, 
erythorbic, ad^HC, glutamic, aspartic, maietc, aconitic, and ascorbic add. Preferred 
adds are dtric^ erythorbic, ascorbic, glutamic, and aspartic. Salts of organic adds 
such as alkalkine earth metal (magnedum, caldum) saKs and alkali metal (lithium, 

25 potassium, sodium) salts are also efiecbve as well as mixtures of organic 

their salts. Caldum salts such as caldum carbonate, caldum acetate, caldum 
ascort>ate, caldum citrate, caldum gluconate monohydrate. caldum lactol»onate, 
caldum gluceptate, caldum levuBr^, caldum pantothenate, calcium proprionate, 
caldum phosphate dbasic, and caldum saccharate are preferred organic add salts. 

30 Examples of compounds within the other categories mentioned above are 

summarized in Tat>le 1. 
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Tabtel 



Solubilizing Agents 



Class 


Examples^ Chemical Name 


Examples, Trade Designation, 


Partial 
Glyoerides 


Glyceryl Monocaprylate 


Monocaprylin® (Sigma), Capmul® 
MCM(Abitec), Imwitor^ 308 (HQls) 






CapmuP^ MCM (Abitec), Imwrtor® 742 
(HQls). 

Imwitoi® 988 (HQls) 




Glyceryl Monooleate 


Myvefol® 18-99 (Eastman). Calgene® 
GMO 

(Caigene), Capmul® GMO(Abitec) 




Glyceryl Monolinoleate 






Glyceryl Monostearate 


Imwitof® 191 (HQls) Calgene® 
GSO(Calgene) 




Glycery Monolaurate 


Imwitoi® 312 (HQis) Calgene® GLO 
(Calgene) 




l^iycefyl UlmlTmS 


Capmul® GDL (Abitec) 








Glycerides 


Triacetin 


Triacetm (Sigma) 








Glyceride 
Derivatives 


PEG-Derivitized Glycerides 


Cremophor® RH40, Cremophor® 
RH60(BASF). 

Acconon CAS, CA-9. CA-15. W230. 
TGH (Abitec) 




Polyglycolized Glycerides 


Geludre® 44/14, 42/12. 50/13, 53/10. 
35/10, 48/09. 46/07. 62/05, 50/02; 

Labrasc^ (Gattefbsse); Capmul® 
3GO: 3GS, 6G20. 6G2S, 10G4O, 
10G10O (Abitec) 








Polyethylene 
glycol Esters 


PEG 200 Monoiaurate, 
PEG 400 Monolaurate* 
PEG 600 Monolaurate 


Caigene®20-L, Calgene® 40-L, 
Calgene® 60-L 




PEG 200 Monostearate, 
PEG 400 Monostearate, 
PEG 600 Monostearate 


Calgene® 20-S, Caigene® 40-S, 
Calgene® 60^ 




PEG200Dilaurate,PEG 

400Dilaurate,PEG600 

[XIaurste 


Calgene® 22-L. Calgene® 42-L, 
Calgene® 62-L 
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PohiDfQDvlene 
Glycol Esters 


ProDviene GIvcol 
Dicaprylate 


captex^ ZOQ (ADitec) 








Polyhydric 


Diethylene Glycol 


Calgene®DGL 




Monoiaurate 


Calgene^ PGML 




Asoort>yl Palmrtate 


Ascorbyl Palmitate (Sigma) 








Polyoxyethyiene 
Ethers 


PEG Lauryl Ether 


Nontonic L-4 (Calgene) 




PEG Stearyl Ether 


Nomortic S-20 (Calgene), Myrj 45, 52, 
53, 59 (Sigma) 








Sorbitan Esters 


Sort)itan Monoiaurate 


Calgene® SML, Span® 20 (Sigma) 




SortNtan Monooleate 


Calgene® SMO, Span® 80 (Sigma) 








Polyoxyethyiene 
oortMtan esters 


POc-zo oortMtan 
MorK>laurate 


Calgene® PSML-20. Span^ 
20(Sigma), Tween® 20 (Sigma), 
Capmul® POE-L (Abftec) 




POE-20 MorK)Oleate 


1 wccn ou, r^oiviur-^u 








Saccharide 


Sucrose Monoiaurate 


Ryoto LW-1540 (Chem Service) 








PhosphoOpids 


Phosphatidyl choline 


Lecithin (Sigma) 




Mixed phospholipids 


Emphos D70-30C (Witco) 


Block Co- 
polymers 


PEO-PPO Block 
Copolymm 


Pluronlc® F-68. F127. L-62 (BASF) 








Polyethylene 
Glycols 


PEG 3350 


Various sources 



In addition other compounds ireful as solubifizing agents in the invention are 
ethyl pro|»onate, m^hyl parat)eri, pror^ paraben, propyl gallate. ntsrcinamide, ethyl 
vanillin, paraaminobenzoic ackl, tMJtylated hydroxyarnsole, imidurea, and glycine. It is 
5 ateo noted that preferred compositions indiKle mixtures of an organic add with or 
without a corresponding organk: ackl salt, arKi one or more of the non-on^ic 
solutMlczers listed above or in T^)ie1. It is also noted that it has generally t)een 
ot)served that in order to be most effective the solubifizer should have a solutnUty in 
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the aqueous chloride-ion containing use environment of at least 1 mg/ml, and 
preferably greater than 5mg/ml. 

A prefened group of solubilizing agents, in addition to the preferred organic 
adds prevk>usiy mentioned, includes those in Table 2. 

5 

Iabla2 

1 0 Preferred Solubilizing ^ents 



Class 


Examoles Chemical 
Name 


Examoles Trade Names ^source^ 


Partial 
GIvcerides 


Glyceryl monocapryiate 


Monocaprytin (sigma), Capmul 
MCMfAbitec) 

Imuiifrv® 'VIA n-lnle\ 




C8<:i0 Partial 
Glvceriues 


Capmul® MCM (Abitec). Imwitor® 742 
(HQIS). 

ltnvMtor®988(H0ls) 




Glyceryl Monostearate 


Imwitor® 191 (HQis) Calgene 
6SO(Calgene) 




Glyceryl Mortolaurate 


Imwitoi® 312 (HQIs) Calgene GLO 
(Calgene) 








Glycerides 


Triacetin 


Triacetin (Sigma) 








Sort)itan Esters 


Sort>(tan Monoiaurate 


Calgene® SML, Spai# 20 (Sigma) 




Sori>itan Monooleate 


Calgene® SMO. Spari® 80 (Sigma) 








Phospholipids 


Phosphatidyl choDne 


Lecithin (S^a) 




Mixed phospholipids 


Emphos® D70-30C (V\ttco) 








Block Co- 
polymers 


PEO-PPO Block 
Copolymers 


Phifonic^ F-68, F127. L-62 (BASF) 








Polyethylene 
Glycols 


PEG 3350 


Various sources 



Note: Commercial venctors shown above are as follows: 
Abitec Corp. «tetf>esvaie, Wl 
BASF, Parsqdpany, NJ 
15 Calgene Chemkal Ina Skokie, IL 
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Chem Service, Inc., West Chester, PA 
HQIs America. Piscataway, NJ 
Sigma. SL Louis. MO 
Witco. Houston, TX 

5 

Prefenred combaiations of solubiiizing agents include (1) an organic add plus 
a salt of the same or a different organic add, (2) an organic add plus a nonnonic 
solubiRzing agent such as any of those listed in Tat>le 1 . and (3) an organic add plus 
a salt of the same or a different organic add plus a non-ionic solubiiizing agent 
10 Particularly preferred irxfividual solut}ilizing agents indude aspartic add. 

glycerol monocaprylate, caldum acetate, ascorbic add. dtric add, glutamic add, and 
caldum cartx>nate. Aspartic add. glycerol monocaprylate, and caldum acetate are 
most preferred. 

Also preferred are combinations of the preferred adds and prefened 
15 surfactant-like compounds. A screening test useful for testing candidate solubilizers 
for use together with low soiubHity sertraline salts, such as sertraline hydrochtoride, is 
set forth in the examples. 

Prefened emtxxiimerits of delayed release formulations comprise a t>ead 
core or tablet core containing sertraline hydrochloride and one or more solubiiizing 
20 adds; preferable maleic. L-aspartIc, tartaric, L-glutamic. malic, dtric. erythorbic, and 
adipic adds; more preferably malic, dtric. erythoriMc, ard adipic adds. 

Preferred embodiments of delayed release fbmnulations comprise a bead 
core or tablet core containing sertraline lactate or sertraline acetate or sertraline 
aspartate and an add such as ascorbic, erythorit)ic, dtric, glutamic, or aspartic ackl. 
25 More preferred embodiments iiKx>rporate sertraline dictate or sertraline acetate. 

Another preferred embodiment of delayed release formulations comprises a 
core containing sertraltfie lactate or sertraline acetate, an add such as ascoritMC, 
erythort)k:, dtric, glutam^ or aspartic actd and a surfactant-ltke material such as 
partial glycerides, glycerides, sorbitan esters, phosji^ipids, pdyethyiene oxide- 
30 polypropylene oxide block co-polymers, and poiy^hyfene glycols. 

Another preferred embodiment of delayed release fbnnulattons comprises a 
core containing sertraline-lactate or sertraline-acetate. and a surfactant-IBce material 
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such as partial glycerides, glycerides, sortHtan esters, phospholipids, polyethylene 
oxide-polypropylene oxide block co-polyn^ers, and polyethylene glycols. 

These *high solubility* cores are further coated with a spatial delay coating 
or a temporal delay coating, as described herein. 
5 Spatially delayed release emt>odlments of the invention are solid dosage 

fbmris or encapsulated solutioris for oral administration comprising serb^line and a 
phamnaceutically acceptable earner, v^ich release not more than 10% of tineir 
incorporated sertralirie into a mammaPs stomach, and which release 70% or more 
of the remaining incorporated serbaiine within 1 .5 hour after entering said 

10 mammal's small intestine. Temporally delayed release embodiments of tills 

invention are solid dosage fbnms or encapsulated solutions for oral administration 
comprising sertraline and a phanmaceutically acceptable canier, which exhibit a 
delay in sertraline release after ingestion of from 10 minutes to 2 hours, preferably 
from 15 minutes to 1.5 hours. Following the delay period the dosage form releases 

15 at least 70% of the remaining contained serta^line sertraline in immediate-release 
fashion (i e., within 1 .5 hours). 

The timing of release of sertraline in the stomach or small Intestine may be 
tested utilizing a variety of approaches including, but not limited to, x-ray 
evaluation, nuclear magnetic resonance imaging, gamma scintigraphy, or direct 

20 sampling of the gastric and duodenal corrtents via intubation. These tests are 
certainly feasible, but can be somewhat difficult to carry out in humans. 

A more convenient test for a spatially delayed release embodiment of the 
current invention is a modified version of a two part m vilro dissolution test which is 
described in the 1995 US. Pharmacopeia (USP 23), Section [724], Subsection 

25 "Delayed Release (Enteric-coated) Articles - General Dmg Release Standard* 

which incorporates a 2 hr test of sertraline release in a simulated gastilc fluid ("acid 
test*), followed by a test of drug release in a simulated intestinal fluid ("neubBl 
test^. For tablets and capsules which do not contain multiparticulates, or do not 
disintegrate rapidly into multiparticulates, stirring is effected using paddles at 100 

30 rpm. Formultiparticulates,wheHier dosed in capsules, tablets, or unit dose 

packets, stirring is also effected using paddles at 100 rpm. If gelatin capsules are 
used, then 0. 1 mg/mL of the enzyme trypsin must be added to the (neutral test, 
second stage) buffer. This two stage /n test can be modified so that it is 
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useful in evaluating spatially delayed embodiments of this invention, as now 
described. 

For pH-triggered spatially-delayed embodiments, the in vitro test is carried 
out as described in the USP 'Enteric Test", with the requirements that dosage 

5 fonms of this invention (a) release no more than 10% of the incorporated sertraline 
during the 2 hour "add" portion of the test, and (b) release 70% or more of the 
remaining incorporated sertraline within 1.5 hour in the 'neutraT portion of the test. 
The add portion of the test is carried out in 750 ml 0.1N HCI, for 2 hour. After 2 
hour, 250 ml 0.2M tribasic sodium phosphate, containing 10 gm polysorbate-80, is 

10 added to the add medium (containing the dosage form), and the pH is adjusted to 
pH 6.8, using either 2M HCI or 2M NaOH, as appropriate. Thus the volume of 
solution in the neutral portion is about 1 liter. The solubility of sertraline is low in 
the second stage phosphate buffer (pH 6.8). Thus 1% polysorbate-80 is added to 
the neutral (pH 6.8) phosphate medium to increase the sertraline solut»lity to 

1 5 provide "sink conditions" for dissolution. 

For enzyme-triggered spatially-delayed release embodiments desc^bed in 
this disdosure, the test is carried out as described above for pH^riggered dosage 
forms with modification to account for the fad that release of sertraline is triggered 
by the presence of an enzyme - pancreatic lipase, esterase, or protease - in the 

20 small intestine. Thus an enzyme usually at a concentration of 5 mg/mL. suitable 
for enzymatic degradation corresponding to or of the same type as that which 
triggers release in the human small intestine, is employed in the in vitro test For in 
vitro evaluation of lipase-triggered delayed release dosage forms, a lipase such as 
5 mg/ml of pordne pancreatic lipase (Sigma Chem., St Louis. MO) is tnduded in 

25 the phosphate buffer dissolution medium for the second stage of the dissolution 
test For esterase- or protease-triggered delayed release systems, appropriate 
esterases or proteases (e.g. pancreatic esterase, trypsin, chymotrypsin, elastase) 
are induded in the second stage of the /n vitro test, e.g. at 5 mg/mL 

If the esterase, protease, or lipase is denatured by polysori3ate-80, tiien the 

30 first hour of the "neutral* phase is canied out in the presence of enzyme and 

absence of polysori>ate-80. After 1 hr in the "neutrar phase. lOg of polysori>ate-80 
is added. 
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Fortemporally-detayed embodiments in vitro dissolution is carried out at 
SZ^'C using a USP dissolution apparatus, with paddles stining at 100 rpm. The 
dissolution test medium is 900 ml acetate buffer (0.1 3M acetic add) with 0.075M 
sodium chloride using potassium hydroxide to adjust pH to 4.0. If gelatin capsules 
5 are used, then 0.1 mg/ml trypsin is included in the dissolution medium. A dosage 
form according to the invention releases substantially no sertraline (about 1% or 
less release) durmg the first 1 0 minutes of the test The dosage form releases not 
more than 10% of the total sertraline contained ther^n during a second period of 
up to 2 hours in the acid test medium. At least 70 % of the remaining sertraline is 

1 0 then released over a third period lasting 1 .5 hours. 

Testing conditions are as othenmse specified in the USP. 
In carrying out the described in vitro tests, sertraline can be quantitated 
using a high pressure liquid chromatography assay using a reverse phase C-18 
column, with UV detection at 230 nm. or using some other suitable quantifiable 

1 5 sertraline analysis method. 

Prefienred delayed release sertraline dosage forms of this invention, upon oral 
dosing, result in a decrease in T^ax of 0-5 hr or more, prefierably of 1 hour or more, or 
a decrease in the incidence or severity of nausea, diarriiea, or regurgitation. To test 
whether a dosage form decreases T^ax. a cross-over dinical study can be carried out 

20 in a population, usually 12 or more, of heaKhy fasted human volunteers. One half of 
the group receives the test sertraline dosage form and one half of the group receives 
an immediate release sertraline dosage fbmn (e.g. Zdofi® tablets) at the same dose. 
Blood is collected at appropriate times before- and post-dose, and the blood 
sertraline concentratk)n is determined by an appropriate assay, as (tescribed in the 

25 examples below. After a wash-out period of at least (me week, each group receives 
the alternate dosage form, and t^lood sertraline concentratioris are determined as 
before. T^ax Ontmecfiate release dosa^ fomn) mim^ (test dosage form) is 
determined for each subject These differences are then averaged to give an 
average Tmax <fifference. If tiiis values greats than 0.5 hr, then the dosage fbrni is 

30 a dos£^ form of this invention. Analysts of sertraline in blood can be conducted by 
quantifying sertrafine in blood plasma, as fully disclosed below in Example 1. 
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Decrease in side effects can be determined as follows. Two parallel groups 
of fasted healthy human subjects (at least 1 5 subjects per group) are dosed 200 mg 
sertraline. One group receives this dose in the test dosage form, and the other 
receives the dose in an immediate release dosage fonn (e.g. two 100 mg Zoloft® 
5 tablets). This dosing is carried out in a blinded fashion, that is. each subject also 
receives a placebo version of the other dosage form along with the sertraline- 
containing dosage fbmi. The placebo dosage fbnms should not contain any 
exctpients which are known to cause or ameliorate nausea, regurgrtatioa or dianrhea. 
Every hour for 12 hours post-dose, the subjects fill out a questionnaire which asks 

10 the subject to rate severity for nausea, regurgitafon, and dianrhea over the previous 
hour. A visual-analogue scale is used with a range of C)-10, with 0 indicating 
and 10 indicating the worst possible effect For each treatment (e.g. test or 
immediate release dosage fonm), for each side effect (e.g. regurgitation), for each 
subject, all the scores are added to provkle a cumulative score for tiiat side effect in 

1 5 that subject on that treatment For each treatment (e.g. test dosage form), for each 
side effect (e.g. regurgitation), the cumulative scores for the 15 (or more) subjects 
are added, and then divkled by the number of subjects on that treatment to give a 
mean cumulative score (MCS). 

If tiie MCS is higher for the immediate release dosage form treatment than 

20 for the test dosage form treatment, for any one of the side effects nausea, 
regurgitation, or diarrtiea, then the test dosage form is a dosage form of this 
invention. 

For ciarifk:ation, the folkywing information is provided: 

1 . Specification of a quantity in percent (%) means percent by weight 
25 based on total weight, unless otiien^rise indicated. 

2. "Eudragit® " is the registered trademark of Rflhm Phamia GmbH, 
Germany for a family of enteric polymeric methacrylates. 

3. "Opadry® " is the registered trademark of Colorcon Inc., West Point, 
PA for a family of plastidzed cellutose ethers which include 

30 hydroxyprqpyl methylceilutose, hydroxypropyl cellulose and 

methyk:eilulose that are supplied as powders for reconstitution in water. 
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4. "Use environmenf means the in vivo aqueous environment of the 
gastrointestinal tract or the test medium of an invitro test as descril:)ed 
above used to quantify sertraline release from a dosage form. 

Example 1 

5 This example demonstrates that the at>sorption of sertraline differs when 

sertraline is dosed direcUy to various portions of the gastrointestinal trad In 
particular, this example demonstrates that delivery of sertraline directly to the 
duodenum (upper portion of the small intestine) results in more rapid achievement of 
peak sertraline plasma levels, compared with conventional oral delivery to the 

10 stomach. This indicates tiiat oral serta^line dosage forms which delay release of 
sertraline unta the dosage form has exited the stomach and entered the duodenum 
will support fester absorption of sertraline into tiie t^ood than will dosage forms which 
do not exhibit such a delay. 

Two groups of 6 volunteers (Groups A arKi B) each were dosed with 200 mg 

1 5 sertraline or placebo tiy different four-way crossover regimens. Dosing was via (1 ) 
oral tablets, or (2) infusion of a solution through a nasoenteric tube into the stomach, 
duodenum, or ileocecal region of the small intestine, or (3) infusion into the 
transverse colon via anal intubation. 

On four diffierent occasions, Group A received (1) oral sertraline immediate 

20 release tablets plus placebo solution infused into the stomach, or (2) oral placetx) 
tablets plus sertraline solution infused into the stomach, or (3) cmi placebo tat>lets 
plus sertraline infused into the small intestine at the Beocecal junction, or (4) oral 
placebo tat)lets plus placebo solution infused into tiie small intestine at the ileocecal 
junction. On four different occasions. Group B received (1) oral sertraline immediate 

25 release tat)lets plus placebo solution infiised into the duodenum, or (2) oral placebo 
tablets plus sertraline solution infused into the duodemjm, or (3) oral plaoetx) tablets 
plus sertraHne infused into tiie transverse coton, or (4) oral placebo tablets plus 
placetx) solution infused into the transverse colon. 

The oral sertraline dose was administered as two 100 mg tal>lets. The 

30 infusions were administered as a 2 mg/ml solution at a rate of 20 ml/min for 5 min. 

Blood samples were withdrawn rmor to dosing, and at 0.5, 1, 1.5. 2, 4, 6, 8, 
10. 12, 16, 24, 36, 48, 72, 96, 120. 144. 192. and 240 hr post-dosing. Plasma 
sertraline concentrations were determined by retraction of sertraline from ba^c 
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human plasma into methyl t-tnrtyl ether, followed by derivatization to fomi the 
trifluoroacetyl adducL Analysis was carried out by capfllafy gas chromatography with 
electron capture detection. Total systemic exposure to sertraline was determined by 
measuring the area under the plasma sertraline concentration vs. time curve (AUG) 
5 for each subject in a given group, and then by calculating a mean AUG for the group. 
Gmax is the maximum observed plasma sertraline concentration achieved in a 
subject Tmax is the time at which Cmax is achieved. Plasma phannacokinetic data for 
th'^ example are presented in Table I. 

Table I presents the observed average C^ax. T^ax. and AUG for the various 

1 0 dosing regimens. Infusion into the stomach gave Gmax> Tmax* and AUG values which 
were similar to those observed after oral dosing of tablets (Group A). This indicates 
that the technique of infusion does not in itself cause any substantive change in the 
phanmacokinetics of sertraline. Infusion into the duodenum gave Gmax and AUG 
values which vveresirnilar to those ot>served after oral dosing of tat>l^ However. 

15 infusion into the duodenum gave a Tmax which was surprisingly shorter than that 
obsen^ed after oral dosing of tablets (3.7 hr vs. 6.7 hr) (Group B). 

The observation that infiiston of a sertraline solution into the stomach gave a 
longer T^ax (7-0 hr) than infusion into the duodenum (3.7 hr) may indicate that 
release of sertraline solution from the stomach through the pylorus into the 

20 duodenum is inhibited relative to the release of water from the stomach, which 

generally occurs with a half-time of emptying of about 10 minutes. While not vnshing 
to be bound by theory, an explanation for this unexpected obsen^ation is that 
sertraline inhitrits its own gastric emptying. An aKemative theory that sertraline in 
solution, starting at the low pH off the stomach, precipitates (perhaps as the free 

25 t>ase) vvhen it moves into the duodenum, arid slowly redissolves, resulting in slow 
overall at>sorption. Alternatively, as descrit)ed above in this disclosure, sertraline 
may fonn a slowly dissolving gel in the high chloride environment of the stomach. 
When sertraline solution is avanat>le in the small intestine (duodenum), it can be 
rapidly absorbed into the blooctetream, however. 



30 
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Table M 



Pharmacx>ktnetics of 200mg sertraline defivered 
to various portions of the gastrointestinal tract 



GROUP A 


Dosina Route 


Ctftj^v (tiffftnl) 




AUCn^<i<^(na - hrfmn 


QralTablet 


39.9 


7.0 


1174.5 


Stomach Infusion 


35.6 


7.0 


923.1 


Ileocecal Irtfusim 


27.3 


5.0 


727.1 


GROUP p 


Dosinq Route 




T— Ihrt 


AUC^^^fna - hWrnll 


OralTablet 


44.7 


6.7 


1153.4 


Duodenal Infusion 


4&8 


3.7 


1270.3 


Coloruc Infusion 


10.9 


4.4 


179.4 



Example 2 

This ^cample d^nonstrates that Obtain sertraEne side ^Te^ nai^ea, 
5 regurg&ation, and (fianrhea) are partially or f^ariiy mediated by direct contact of 
orally dosed sertraline with the upper gastrointestinal tract, rather than mediated tiy 
the presence of sertrafirte in the systemic drcidation after at>sorp^ Bypassing the 
stonriacht>y dosing sertraEne orally in a dosage form virtiichexhi^ . 
sertredtne release can thi^ ameitorate tto kxsdiy meciated side ^fieds of sertraline. 

10 In a subsdt of a largv dout)le-Uind, randomized, piacebo-ccvitrolled parallel 

group study, healthy male htmian subjects were cBvided into two groups (Study I). 
Group A received a sin^ 200 nr^ sertraBne dose as two 100 mg sertraRne tatdets 
(Zbkrft commercial 100 mgtat)tets)nxriusdos^ The tablets were 

admintetered with 50 mi water. Group B received two piacetx) tablets. All subjects 

15 were dosed after cm overnight fast 

BkxKl samples were withc^awn prior to dosing, and at 0.5, 1 , 2, 3, 4, 5, 6, 7, 
8, 9, 10. 11, 12, 13. 14. 15, 16, 18, 20, 22. 24. 36. 48. 72. 96, 120. 144, 168, 192, 
and 240 hr post<io»)g. Plasma sertraline concentratkxts 
adracfion of sertraBne from basic human plasma mto methyl t-butyl ether, fbilowed 

20 byderivaiizaitontofDnnthetrilhioroacetyladducL Analy^ was carried out by 
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capillary gas chromatography with electron capture detection. Total systemic 
exposure to sertraline was detemnmed by measuring the area under the plasma 
sertraline concentration vs. time cusve (AUC) for each subject in a given group, and 
then by calculating a mean AUC for the group. C^ax >s the maximum obsen/ed 

5 plasma sertraline concentration achieved in a sub^ T^ax is the time at which C^ax 
is achieved. After the 200 rng sertraline dose, average Cvj^ax was 74 ng^ 
Tm« was 6 hr, and average AUC was 1 646 ng-hr/ml (averaged for 1 5 subjects). 

A similar second study was carried out (Study II). After the 200 mg sertraline 
dose. avOTige Cmw was 75 ng/hril, average T^ax was 5.4 hr, and average AUC was 

10 1744 ng*r/ml (averaged for 11 subjects). Four sufcjeds in the 200 mg dose group 
hademesisatZ6,Z8»2.8,and3.8hr. The data from these four subfects were ruat 
^uded in the phannacokinetic averages. 

Prior to do^ng and each blood sampling time, each subject filled out a 
questionnaire, which consisted of a series of "Visual Analogue Scales" in which the 

15 sutqect was required to rate, on a scale of 0-10, the severity of certain potent^ side 
effects. The subjects were instructed that "0" indicated an absent 
incficated the worst possible effect The subjects were instmcted to mterpolate 
between 0 and 10 for moderate side effects. 

A total of 30 subjects conripl^ed Study 1: 15 each in Groups A and B. For 

20 each ^de effect evaluated at 30 tvne points, a total of 900 individua] visual-analogue- 
scale evaluations were obtained. A total of 29 subjects comply 
Group A and 15 in Group B. For each ^de effect evaluated at 30 time points, a total 
of 870 incfividual visuai-anatogue-^cate evakiatioTO 

Figure 1 presents the retsAorisfq^ between friasrna sertrafine co^^ 

25 and av^ages^-r^rted>risualanak>gue score for nausea in Stiftly I. Thteplot, 
known as a rAiannacddn^o-phannacodynamic relationship plot fPK/PD PloT). was 
obtained as foDows. Forthe 15 subjects in Group A, i^lasmasertrsfine conn 
was av^aged at each tdood cdtectim timepoint, to give an average sertraline 
concentration for GrcMjp A at each tHTiepoinL Likewise, for the 15 ^Aqects in Groi^) 

30 A, the visual anatoguescm for nausea was averaged at each tiinepoinL The 
avera^ nausea scores at each tinie poM (y^axis) were |;dot^ 
levels at the corresponcfing time pcMnt(x-axis). The arrow on the pkrt demonstrates 
the progression ofthePK/PDrelatfonship as tirne progressed. The PK/PD friot of 
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Rgure 1 exhibits "dockwise hysteresis' for the 200 mg bolus dose. Thus as time 
progressed, the nausea score and the plasma sertrafine concentration both 
increased until the nausea score reached a maximum value, at a plasma sertraline 
concentration which was below the maximum plasma sertraline concentration Cniax- 
5 As Cmax was reached (at about70 r^ml), the nausea score fell to a lower value. As 
the subsequent plasma sertraline concentrations fell, the nausea score assumed 
values which were lower than the scores observed for the same plasma sertraline 
concentrations at earlier timepoints. This 'clockwise hysteresis' (or 'proteresis*) is 
consistent with the interpretation that sertralinenrKluced nausea is stgnificantiy 

1 0 mediated by direct contact of sertraline witti the Gl tract, and is not entirely mediated 
by the presence of sertraline in the systemic blood, since tiie average nausea score 
is not moTKStonteally related to fdasma sertraline concentratim. At early time points 
after do^ng (0-3 hr), orally dosed sertraline is primarHy hi contact witii ttie stomach, 
and may inhibit its own emptyirK| into the duodenum (described in Example i). Since 

15 nausea is not directly monotonically related to plasma sertrafine concentration, arKi is 
apparenUy primarily mediated locally by contact with the gasb^intestinal tract, 
rdeasing sertralir^ tower in the gastrointestinal tract, e.g. ttie duodenum or jejunum, 
will result in faster absorption and decreased contact time with the upper 
gastrointestinal tract, and thus less nausea 

20 In Study 1, diarrtiea was also shown to exhibit dockMrise hysteresis in its skie 

effect score vs. plasma sertraline concentration curve. The maximum dtarrhea score 
was reached at 34irpost<tose,k>ng before the observed avera^f^^ of6 
hr in tiiese subjects. Thus ddaying the release of orsdy dosed sertraline until the 
stomach is passed iray result in less cfiarrhea. 

25 As descrfl^ed above, m Study 2, four subjects exhttMtedre^^ 

Indivklual PK/PD fklis for these sutqects, for the ^de effect regurgitation, exhibited 
dockwise hysteresis. TTnisdelaynigtiie release of or^ dosed sertraHne until the 
stomach is passed can result in less regurgitaBon. 
Examptea 

30 This exannplemustrates a process for niiaking a delayed release sertraSro 

The rvocessir>g comprised (1) wet granulating sertrafine with hydroxyj^pyl cellulose; (2) 
drying, milling and btending the granulation; (3) blemfing aD the remaining components 
vinth the granulation except for magne^um st^rate; (4) adding and tdendir^ magneslLHTt 
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stearate; (5) compressing the final blend into tablets; and (6) applying a pH-sensitive. 
delayed release coating onto the tablets. This example further illustrates the in vitro 
release profile of sertraline from enteric tablets using the in vitro test described in the 
specifications. 

5 In a batch size of 4kg, sertraline was blended with hydroxypropyl cellulose (Klucel 

EF*~, Aqualon) for 5 minutes in a suitable mixer. After the initial mixing time, water was 
added to the blend as a granulatir^ agent while mixing was continued until the desired 
endpcnnt was reached. Next, the wet ^anulaBon was spread onto polyethylene-fined 
trays and dried in a 5(fC oven untfl the percent moisture loss on drying, LOO, is less than 

10 0.5%. The granulation was subsequently mHled(FiizpatrickJTM 

stainless steel tMrin-sheBed bterxler for 10 minutes. Next, the remaining components 
except magnesium stearate were added to the blender and blended for 30 minutes. 
Then, m£^ir)esium stearate was added to the mixture and blended for 5 minutes. Usinga 
Manesty Beta-Press (Manesty Machines, Liverpool, England), the final blend was 

15 compressed into eOOmg tablets using 7/16 inch standard round concave ta^ 

punches. The composition of the uncoated tablets is listed in Table 3-1. 

Te^ 3-1. Delayed Release Tabl^ Core Composition Manufactured on the Beta-Press 
with Dosage Strer^ of 200mgA/lableL 



COMPONENT 


1 GRAMS/BATCH 


1 % /TABLET 


Example Number 




12A 


Sertrafiie Hydrochloricle 


1492.1 


37.3 


Hycboo^propyi CeDuiose (a) 


120.0 


3.0 


Caidum Phos^^iate (b) 


640.0 


16.0 


M'oocrystdime CeUulose (c) 


1197.9 


30.0 


Sodum Starch GiycoiatB (d) 


500.0 


12.5 


Magnestum Stearate 


50.0 


1.2 


TOTAL 


4000 grams 


600 mg 



(a) Hydroxypropyi CeButose is Klucel® EF~, Aqusdon 

(b) Caldum Phosphate means cfibasiccakjum phosphate dihyd^ 
Edward Mendell Co. Ina 

(c) MicrocrystaOine CeOulose is Avtceft^^lOI, FMC Corporation 
25 (d) Sodium Starch Glycoiate is E3q3kytab^. Edward Mended 
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Next, the sertraline core tablets were spray coated with a pH-sensitive, delayed 
release coating in a coating pan (Freund Model HCT-30, Vector Corporation, Marion, lA) 
until the desired end point (coating w^ght %) was achieved. The delayed release 
5 coating was applied from a suspension containing 16.0% methacrylic acid copolymers 
(Eudra^L30D-55, RohmPhanna), 4.0% talc as d^cktfying agent, 1.6%triethyl 
citrate as plasticizer and 78.4% water. A 6% and a 10% coating was applied to the core 
tak)ieis(rat>le3-2). 



10 TaUe3-2. Cornpositkm of Delayed Release S^trafine Tablets Corttam 
Fonnulatton from Coated a pH-Se^^ 



COMPONENT 


mg Solid 


mg Solid 




PerTalM 


Per Tablet 


Coating Level (wt%) 


6% 


10% 


CORE TABLET 






SertraBne HydrocMoride 


223.8 


223.8 


Hydraxy^propyl CeBuiose (a) 


18.0 


18.0 


Calcium Pho^jhate (b) 


96.0 


96.0 


MicrocrystalHne C^ulose (c) 


180.0 


180.0 


Sodium ^Sffch Glycolate (d) 


75.0 


75.0 


Ma^ieswm Stearate 


7.2 


7.2 


Total Core Weight 


600 mg 


600 mg 


COATING 


6% 


10% 


EudFagHL30D-55(a) 


26.7 


44.5 


Tate 


6.7 


11.1 


Tri^hyl Citrate 


2.6 


4.4 


Total Coating V\feight 


36 mg 


60 mg 



(a) Eudragit® t30D-55 is composed of 30% aqueous dispersion 

15 

Debyed release tatriets frmn Example 3A contsuning a 1 0% pH-sensitive 
coating, as shewn in Tabte 3-3, were t^ted usaig the in vitro delayed release 
cBssdution test procedure vnth quantification by reverse-phase high perfbnnance 
Rquid chrofrarto^aphy (HPLC) analysis for s^traKne to determine sertraBne reteased 
20 asaperoenta^ofthetotsddose,asdescrS)edbetow. 

Delayed release dosage fonris of sertrsdine were tested ffi a s 
rotating paddle apparatus as (fedosed in Urrited States Pharmacopeia XXIil (USP) 
Dissotution Test Chapter 71 1,^:q[>aratusZ The delayed rdease dissolution test 
imcedure involved padcfie rotafon of 1 0Orpm and the dissolution was corKiucted in 
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two Stages, all media maintained at 37^C with covered vessels to prevent 
evaporation. The first stage, the add phase, was implemented by placing the dosage 
form into 750 mL of 0. 1 N HCI for two hours, at which time an aliquot (typically 2 or 
lOmL) from the test medium was withdrawn and analyzed for sertraline by the HPLC 
5 assay descnlsed below. The second stage, the buffered phase with solubilizer, was 
achieved by adding 250 mL of 0.2M tn'basic sodium phosphate containing an 
additional 10 grarnscfpoiysort>ate 80 to the add phase and adjusting thereto 6.8 
i^'ng either 2Mhydrochk)ric add or 2Mso(fiumhydrQxic^ Thus, converting the add 
phase from the first stage to a buffer having a pH of 6.8 and 1 % solubifizer in the 

10 secondstage. At intervals after addition of the phosphate buffer, filtered al^^ 
(typically 2 or lOmL) of te^ medium were withdrawn and analyzed for sertraline by 
HPLC as described below. 

Sertraline quantification was conducted by reverse-phase high performance 
fiquid chromatograi^y as follows. A fixed volume of 20 pL was injected onto the 

15 analytical column (150 mm length x 3.9 mm diameter Nova-Pac C-18 column). The 
isocratic m6t>ile phase consisted of an aqueous acetate buffer, mettianoi and 
acetonitrBe in volime percentages of 4Q/15M5. The aqueoi^ acetate buf^ was 
prepared by the following: (1) 2.86 mL of glacial acetic add was added to a 1000 mL 
Ertenmeyer flask with a magnetic stir bar h an k:e bath; (2) wtiile stinring. 3.48 mL of 

20 triethylamine was added to the flask; and (3) the fiask was filled to volun^ 

weD. To the aqueous acetate buffer (40%) was added I^PLC-gradernethanol (15% 
v/v) arwl HPLC^de ac^itnle (45 % v/V). After mixing weH, the mobile phase was 
vacuum fBtered and degassed using a 0.45Mm PTFE filter (iid-X 305 di^x^satrie soDd 
Ikiukl separators). ^ The motMie phase flow rate was 1 .8 mUifnin with sertraline UV 

25 detection at 254nm. 

The results are presented in Table 3-3 tortile tablet coated with 10% (data 
re^vesent the an^erage of three separate tests at 200nr)gA/unit,n=^ Thteexampie 
sattefies the dissdufion criteria and a delayed rdease ernbodirnent of ^ 
inverrtion. 



30 
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Table 3-3. In Vitro Sertraline Delayed Release from Enteric Coated Tablets into 750mL 
0.1N HCI for 2 hours and then lOOOmL Enteric Buffer Media wth 1% Tween-80, pH 6.8. 

at 37°C in USP Apparatus #2 with Paddle Speed Setting of 1 0Orpm (n=3 tablets). 





Add 


Buffered 


-> 


Enteric 


Phase 


Phase 




Coating 


02 


Q3.5 


06 


m 


m 


(%) 


m 


10 


8.1 


93.3 


97.1 



5 02 is % released at 2hr:Q3.5 is % released at 3.5hr. 



Example 4 

This example aiustrates a process for making muitipareculates for use tn 
making delayed-release dosage fonrts designed to release sertraline 
10 predominantly below the stomach. The process comprises (1) preparing uncoated 
sertraline muWpartfculate cores; (2) applying a pH-sensiBve, delayed release 
coating. 

Sertraline-containing multiparticulate cores are prepared by blending 
sertraline compound with mterocrystalline cellutose (Avicel® PH101, FMC Corp., 

15 Philadelphia. PA) in relative amounts of 85:15 (w/w), wet massing the Wend in a 
Hobart mixer with water equivalent to approximately 27 % of the weight of the 
blend, extruding the wet mass through a perforated plate (Luwa EXKS-1 extruder, 
Fuji Paudal Co.,Osaka Japan), spheronizing the extrudate (Luwa QJ-230 
marumerizer, Fuji Paudal Co.) and drying the final cores which are about 1 mm 

20 diameter. 

Then a Wurster bottom sfHay flind bed proc^sor (Giatt GPC6-1 ) is used to 
apply a delayed release coating. Ty^Hcal delayed release coating levels are 5 % to 
50 % in order to k)e sure that the delayed release dissolution criterion are met The 
delayed-release coating is a suspension containing 12.3 % methacrylic add 
25 copolymers (Eudragi^ L 30 1>55), 6.2 % tak:, 1 .5 % triethyl citrate and 
80% water. 

Because the delayed release coating is soluble in environments where the 
pH is greater than 5.5, the multiparticuiates thus prepared release sertraline from 
the coated partide ctxes below the stomach wtere the pH is greater than 5.5. 
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Example 5 

This example illustrates a process for making multiparticulates for use in 
making delayed-release dosage forms designed to release sertraline 
predominantiy below the stomach. The process comprises (1) preparing uncoated 
5 sertraline multiparticulate cores; (2) applying a protective coat over the core 
partides; and (3) applying a second , pH-sensitive, delayed release coating over 
the first coaL 

Multiparticulate cores containing drug are prepared using a fluid bed 
processor with rotor insert (Model 6PCG-1). The rotor bowl is Initially charged with 
10 400 g of sertraline drug and a binder solution containing 5 % poly(ettiyl acrylate, 
mettiyl acryIate)(Eudra^NE-30-D), 5 % plasbdzed hydroxypropyl 

methyiceliulose (Opadry®) and 90 % water is sprayed into tiie rotating bed until an 
average core granule ^ of about 250 pm is achieved. 

Orrto the uncoated core particles in the same fluki bed processor wrtti rotor 
15 insert a binder solution containing 5 % plastictzed hydroxypropyl methyiceliulose 
(Opadry®) soiubm is sprayed until a coating of 10 % is applied. This intermediate 
coating enhances the adhesion to the core partides of the final delayed release 
coating. 

A delayed release coating (typically 5 % to 50 % is required to meet the 
20 delayed release criterion) is apfdied using ttie same fluid bed processor as above. 
The delayed-release coating is a si^penston containing 12.3 % mettiacrylic add 
copolymers (EudragH® L30 D-55), 6.2 % talc. 1.5 % triettiyi citrate and 
BO % water. The final product a delayed-r^ease multiparticulate with particles 
having an average size of about 300 pm. 
25 Example 6 

This examf^ Qlustrates the preparation of a pH-tr^ered spatially delayed 
sertraline coated tablet with a (Aldose Achate Phthaiate Coat 

Sertraline tablet cores are manufactured accordir^ to tiie formula descn*bed 
m Table 3-1 of Example 3, using the procedure described in Example 3. Tat>let 
30 cores are then spray-coated with an acetone solution of cellutose acetate phthaiate 

(CAP) in a HCT-60 Hf-Coater® spray^coafing apparatus (Freund Ind. Corp.. Tol^o). 
TheCAPispiasticizedwith25%(byweigm)diethylphthalate(D^ SuRictentCAP 
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is sprayed onto the tablets to result in a final coating polymer weight after drying, of 
5-50 wt%. relative to the weight of the uncoated tablet bed. 
Exgmple 7 

This exannple illustrate the preparation of a pH-triggered spatially delayed 

5 CAP-coatedsertraBnetat^ with a barrier coat 

Sertrafine t2d3let cores are manufeictured according to the fonnula described 
in Table 3-1 of Exarnpte 3, using the procedure described in Exarnple 3, TaUetsare 
^xray coated with a sofutton of hydroxy^wpylnnethylcenulose (HPMC; Colorcon, Inc.) 
in water, using a HCT-60Hi-Coater®. In this manner, tablets are coated witti a 5 

10 wt% barrier coat of HPMC. relative to the initial tabirt Tablets are then 

further spray-coated with cellulose acetate phthalate (CAP) and DEP plasfidzer (as 
descnlDed in Example 7), in the HCT-60 K»-Coater. Sufficient CAP is sprayed onto 
the taW^ to result in a final coating polymer weight after drying , ^ 
retetive to the weight of the uncoated tablet The HPMC coat serves as a barrier 

15 between sertraline and the pH-sensiBve CAP coat This barrier coat prevents 
premature dissolution (or weaicening) of the CAP coat e.g., in the tow pH 
environment of ttie stomach, potenBally caused by a tocally higher pH in the tablet 
interior due to the presence of sertrafine. 
Example 8 

20 This example aiu^rates the preparation of a pH-triggered spatiaBy-delayed 

acrylic resin-ooated sertrsAne tabirt with a barrier coat 

Sertrafine tablet cores are manufactured according to the formula described 

in Talrfe 3-1 of Example 3, using the procedure descra)ed in Example Tabtetsare 

sfray coated with a solution of hydroxypropylmethylceDulose (HPMC) (Colorcon, 
25 Ina) in water. usff>g a HCT-60 Hl-Coaler. In this manner, taWets are coated v«th a 5 

wt% barrier coat of HPMC. relative to the initial tablet^ A coating fbrnriulation 

is prepared aooordtrtg to the formulation in Table 3-3. 

The coafing solution is sprayed onto HPMC-coated sertrafine tablet cores 

using a Froind HCT-30 Hl-Coster. 
30 Th6 total acryfic resin poiynrterw^ht applied is 5-50% of tt^ 

uncoated tat>l6t bed. The HPMC undercoat senres as a barrier between sertrafine 

and the pH-sens(tive acryfic resin coat This barrier coat prevents premature 
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dissolution (or weakening) of the acrylic resin coat e.g., in the low pH environment 
of the stomach, potentially caused by a locally higher pH in the tablet interior due 
to the presence of sertraline. 
Example 9 

5 This example illustrates preparation of a temporally-delayed (water-activated) 

sertraline tablet dosage fonm. 

Sertraline tablet cores are manufactiHed according to the fbmnula described 
in Table S-1 of Example 3, using the procedure desaft)ed in Example 3. Tabletsare 
then coated with a water-soluble arxl/or water-disintegrable delay layer, in a tablet 

10 coating apparatus such as an KCT-30, HCT-60. or HCT-130 Coater (Freund Inc). 
The tabl^ are coated with an aqueous sdulion of HPMC to a fu^ 
5-50% of the final weight of the coated taU^ hleavier coating weights ^ve longer 
delays before initiation of sertraline release into the use environment (the 
g astr o intestin al lumen). The delay tinrie rnay also be iricreased by incorporating 

15 small to moderate quantities of poorly water-soluble polymers Cuiduding but not 
limited to ethylcellulose (EC), ceHtdose acetate (CA), cdluiose acetate butyrate) into 
thecoatff^fbmnulation. For example, the coating formulation rnsy consist of 95:5 
HPMC/EC to 50:50 HPMC/EC, or 95:5 HPMC/CA to 50:50 HPMC/CA. In the case of 
such mixed polymer coating systems, it may be necessary to ac^ust the solvent 

20 composition to dissolve the mixture of water-soluble and pooriy water-soluble 

polymers. For example, mixtures of ac^one and water, or ^hanol and water, rnay 
be used as rteeded. IntheerivirorvTientof use, thedoss^fbrrrisofthisexamfde 
exhibit a delay in sertrafine release, durir^ which time ttie coating polymer (fesoives 
from the sertraline tablet core surface. After the delay, the sertraline core tablet 

25 releases at least 70% of fts remaning incorporated sertraline in 1 .5 hours. 
Example 10 

Thte example illustrates that organic acUs have the aUlity to raise the 
solubirityofthehydrochiorktes^of sertraBne. The adds were screened by 
30 dissolving the candidate add in water arKi th^ stirring excess sertraline 

hydrocMoride in the add solution for at least 8 hours. The concentration of sertraBne 
ffi the supmrtatant was then rneasured by HPLC analysis. The results of this test are 
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listed in Table 10-1, below. Most of the adds listed in the table successfully raised 
the solubility of sertraline hydrochloride (nomnal solubility 2.5 mg/ml). 



Table 10-1 



Exctpient 


Approximate Exc^iient 
Concentration (mgAn!) 


Sertraline Solubility (mg/mD 


D.L-mar»acid 


900 


21 


Citricacid 


600 


20 


Bythorbicacid 


400 


19 


Acfipic^ 


14 


12 


MaleicacicI 


700 


6.4 


L-asparticactd 


10 


5.5 


Tartaric acid 


1400 


5.5 


L-^utamicacid 


12 


5.4 


Fumaricadd 


11 


3.1 


Tannic add 


2000 


2.8 


□.Lrtyrosme 


600 


2.2 



5 



Preferred adds, based on this screening test, are malic, citric, erythortnc, and adipic 
adds. Maleic, L-aspartic, tartaric and L«giutamic adds also significantly improved 
sertrafine hydrochloride sdubffity. Delayed-releasedos^ forms with such adds In 
10 the core will perform betterthan those without such adds. 

Example 11 

Tins example aiustrates that orgarvc adds have the ability to raise the 
solutKlity of the achate salt off Sertraline by a method similar to that used for the 
15 hydrochlortde salt described in Example 10. 1T)e excvxent, exdpent concentration^ 
andsertraEnesdubilityarefistedinTablell-l bdcw. Based on these results, 
prefened adds to iridude in a dosage form where iricreased sertraliri^ 
solubiiity is desired are ascorbic, erythorbic, dtric, 
aconitic adcfe. 



20 
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Exdpient Concentration 


Sertraline Solubility 


E}ffiipient 


(mg/hil) 


(mg/inl) 


Ascorbic acid 


400 


>425 


Erythorbic add 


400 


>330 


Citric add 


600 


146 


Lactic add 


213 


>294 


Aspvticadd 


7 


110 


Glutamteadd 


12 


108 


Aooniticadd 


500 


>92 


Itaconicadd 


150 


72 


Suodnicadd 


77 


28 


None 




64 



5 This example iUustrates that organic adds and three calcium salts have the 

atMlify to r^use the aqueous solut)ifity of the lactate salt of sertraline u^r^ a method 
similar to that used fx the hydrochlofktesaltd Thee)ccif>- 
ient. the sapient concentration in the aqueous test solution, and the sertraline 
lactate solutdilyh the test solutiOT are listed in Tat>te SolutMTiiyof 

10 sertrafine lactate in water is approxknately 125 mg/rnl. The data t}elow show that 
eight organic add solutions had sertraline lactate solubiKiies of atxHit the same or 
higher than 125 mg/ml; acfipic. erythort«c ftaconic, cilric. aspartic, glutamic Wstidine, 
arKi ascoriMC Aiso^asolufionof anruxtureoftwooftheseaddsalsohad h^ 
solut>ai^ascort>toandaspartta Sertraline lactate sdutnlity vvas also high In calcium 

15 salt soluttons, either ^one(caldum citrate) or mixed 



wo 99/01122 



^9- 



PCT/IB98/00937 





Exdpient Concentration 


Sertraline Lactate Solubility 


Exdpient 


(mg/mO 


(mg/mO 


Adiptcadd 


14 


360 


Erythorbic add 


400 


>217 


ttaconicadd 


150 


>202 


Citric add 


600 


162 


Asparttcadd 


7 


>155 


Glutamic add 


12 


>125 


Histkfiid 


42 


>116 


AscortxcMspartic 


400/7 


116 


Ascorbic 


400 


102 


Glycine 


250 


66 


Aconiticadd 


200 


<59 


Tartaric add 


1400 


12 


Fumaricadd 


11 


<9 


Sorbicadd 


3 


<9 


Caldum lactate/ 


5QM00 


160 


AscortMcadd 






Caldum dtrate 


10 


165 


Caldum carbonate/ 


50/400 


176 


Ascorisicadd 






None 




125 



Example 13 



5 The lower sdutflity of the sertrafir^ diloride salt and of all sertraline lactate 

and sertraline acetate salts in the preserrce of high chloride corK»ntrations suggest 
that corefonmuiaiiohs are preferred fbrwhidi sertraOne stays in solution that is, it 
does rK>t predpstate or form a geMike material when chiorkie is present in the use 
environment Certeinori^nic adds and ssdts were IburKi to inhtlaftpr^ 

10 gelatk)ncfserta&newhendilorkiespreseritviathefblk^ 

Sertrafine lactate was cfissolved in water either alorie (as a controO 
cancfidate exctpient Sodum chloride was then added (as a concentrated solution) 
and the residt observed An exdpient was considered bertefidal if the solution 
remarried dear arxiflukl. The more chloride that could be added to an exdixent 

15 solution vvith the solution rermriningdear* therm 

Table 13*1 below shows the results of this screerting test incGcathg that sditi^ 
exdptents tested increased sertraline concentration in the chloride sdutions. 
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Table 13-1 









Rnal Sertraline 






Exdpient 




Concentration 


Observation After 


Exdpient 


Concentration 


Concentration 


(mg/ml) 


NaCI Addition 


(mg/ml) 


NaCI (mM) 






None 


- 


38 


22 


gel/predpitate 


Ascort»c/ 
Aspartic acids 


Aoorr 


152 


162 


solution 


Aspartfcacfd 


7 


114 


162 


solution 




7 


152 


100 


gel 


Ascorbic add 


400 


100 


102 


predpitate 


Ascorbic add/ 


400/50 


150 


165 


solution 


calctum lactate 










Ascorbic add/ 


400/50 


150 


170 


sl^hUy turbid 


caldum 










carbonate 










Citric add/ 


600/50 


150 


162 


solution 


caidum lactate 










Histidine 


42 


150 


110 


slight predpitate 



Example 14 

Organic compounds (solubifizers) were screened for their atxlity to enhance 
5 the solubiBty of sertrs^ salts m aqueous solutions wfth or without the presence of 
chloride. Excess sertraline lactate was added to an aqueous solution of tiie 
candidate solubDizer and, in most cases an organic add The ors^uiic adds were 
saturated in these solutions also, and the additional solutNKzmg agents were at the 
concentrations shown in Table 14-1. The equilibrium sertraline sdubHity was 
10 measured. Then, sodium cMoride was added to the saturated solution ar^i the fi^ 
sertraGne concmtration was measiffed The results of these screening tests are 
summarized in Tat)le 14-1. 
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This example lllusbBtes that sdubflizers for sertraline also can Increase the 
rate of dissolution of sertraline. The efHect of a candidate exdpient on sertraTine 
dissolution rate was determined by adding solid drug, the candidate solubilizing 
exdpient. and. In some cases, other exdplents such as an organic add and an 
osmagent (such as a sugar) to a 1.8 ml centrifuge tube. The sample tubes were 
spun at 14KG for 5 minutes In a microcentrifuge to pack the powder. 150 jil gastric 
buffer was added to the packed powder and the samples were gently agitated, then 
8punal14KGinanticfocentfifugefor2minutes. The samples were then removed 
IhOTi the mk»ocenliiluge arKl alkjwed to stand undisturt)ed until ^ 
removed. The solufion was rernoved from the samples after a total of 10 minutes 
after gastrfc buffer was added to the powder pack, and analyzed by HPLC to 

determine the sertr^ne concentration. 

The (Sssdutton rate (mg sertraline/ml-min) was calculated from the rneasured 
concentration of (Sssdved sertraline In the supernatant as a function of time over the 
first 10 nwKJtescrfdissdulion. These (fissolutton rates and the exdpient mixtures for 
whkii they were measured are summarized in Table 15-1 below. As shown, sevnal 
exdpient mixtures containing solublllzers significantly (about 3X or greater) increased 
the dlssdufion rate of sertraline, compared wth sertraline alone and compared with 
sertraBne and ascorbic add. 
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1 . A spatially delayed-release oral dosage form suitable for oral 
administration to a mammal, comprising sertraline or a phamnaceufically acceptable 
salt thereof and a phamnaceutically acceptable carrier, 
5 which dosage form, following ingestion by sard mammal, releases not more 

than 10% of the sertraline contained therein into said mammai*s stomach, 

and which effects immediate release of the remaining sertraline contairted 
therein after having passed into said mammtfs smafl intestine. 

Z A dosage fbnn as defined in daim 1 , which is phMriggered. 
10 3. Adosagefonnasdefiriedind^Z, oompr^riganimrnediate- 

reiease core coated writti a material comprising a polymer that is ^ibstantially 
impermeable to sertraline attire pH of the stomach, but which is permeable to 
sertraline at ttte pH of the small intestine. 

4. A dosage form as defined in daim 3, wherein said polymer is selected 
1 5 from cellulose acetate pMhalate, pdyvinyiacetate (Mhalate, hydroxypropylmethyl- 

cellulose phttiaiate, cellulose acetate trimeilitate, anionic acrylic copolymers of 
methacryfic add and mettiylm^haaylate, and copdym^ comprising acrylic add 
and at least one acrylic add ester. 

5. A dosage form as defined in daim 3, wherein said core is 
20 multiparticulate. 

6. A dosage fcmn as defiried indium 3, wherein said core tea tat)^ 

7. A dosage form as defined in daim 3, wher^ said core is a capsule. 

8. A dosage form as cte&ied in daim 7, m the form of a gelatin capsule 
coated witii a polynr^ Uiat is substantially imperrr^able to sert^ 

25 stomach, l)uttt^isperTneabletosertralir)eatthepHofthesmaDintestirie. 

9. Adoss^fbrm as denied m daim 1, which teerizyme-triggered. 

10. Adosagefbrmasd^medindaimO, comprisir^: 

m immediate-reiease core comprisnig sertraime and a pharmaceuticaDy 
acceptat^ carrier; 

30 a membr^ie surrourxfirtg said core, wherein said membra;^ is fabricated 

from a microporous hydrophobic material; and 

a hydrophobic Gcpd entrained wiUwi the pores of said membrane, said 
hydrofrfiotuc Rquid being su b stanti all y impermeabte to water and sertraline, but 
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capable of changing, through enzymatic degradation, so that said membrane 
becomes substantially penneable to water and sertraline when said dosage fomi 

moves Into the smaO intestine. 

11. A dosage form as defined In daim 9, wherein said core is a tablet 

5 12. A dosage fbmi as defined in daim 9. wherwn said core is a 

mtidtipartiadate. 

13. A dosage form as defined In daim 1, wherein said mammal is a 

humaa 

14. A f*Hi^gered delayed release dosage form suitable for oral 
10 admlnstration to a rnarnrnal. comprising (1) an immediate^Blease(»re^^ 

sertraline or a pharrnaceutically acceptable salt thereof and a pharmaceutic^ 
acceptable carrier, and (2) a pH-sensitive coating surrounding said core. 

which dosage form, when (fissolulion tested m vitro. 

releases not more than 1 0% of its incorporated sertraline In 2 hours in 750 ml 

15 of 0.1 N Ha. 

and which. foBowir^ said 2 hours, effects Immediate release of its remaining 
sertrarme In a Bter of 0.05 M sodium phosphate buffer. pH 6.8, containing 1% 
polysortiate 80. 

15. A dosage form as defined In daim 14. comprising an immediate- 
20 releasecorecoatedwilhapolymerthatbsubstantiallyimpermeabletosertral^ 

said add birtwWch is penneable to sertraline in said buffer. 

16. A dosage form as defined In daim 15. wherein said polymer IS 
selected from cellulose acetate phthalate. polyvlnylacetale phthal^ 
hydroxypropytmrfhylcellulose pWhalate. cellulose acetate trimeffitate. anionic acrylic 

25 copolymereofmethacrylicaddandrnelIiylmethacrylalB.andcopdyTnOT 
acrylic add and at least one acryfc add ester. 

17. A dosage form as defined In daim 15. %«herein said core is 

muitiparticidalB. 

18. A dosage form as defined m daim 15. wherein said core Is a tablet 
30 19. A dosage form as defined In daim 15. vi*»reln said core is a capsule. 

20. A dosage fbrni as defined mcteto 19. In ttie form of a gelatin capsule 
coated with a polymer that is substantially impermeable to sertraline In said add. but 
that is penneable to sertredine In said buffer. 
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21 . An enzyme-triggered delayed release dosage fbrni suitable for oral 
administration to a mammal, comprising (1) an immediate-release core comprising 
sertraline or a phanmaceutically acoeptable salt thereof and a pharmaceuticany 
acceptable carrier, and (2) an enzymatically degradabie coating surrounding said 

5 core, 

which dosage fonrn, when dissolution tested in vitro, 
releases not more than 10% of Hs incorporated sertraline in 2 hours in 750 ml 
of 0.1 N HO, 

and which, following said 2 hours, effects immediate release of its remaining 
10 sertraline in a liter of 0.05 M sodium phos|:4iate buffer, pH 6.8, containing 1% 

polysori>ate 80, in tte presence of an enzyme suitable for enzymaficaDy d^racfing 
said coating. 

22. A 6osag& form as defined in daim 21 , wherein said core is a tat>iet 

23. A dosage fonn as ctefined in daim 21 , wherebi said core is 
15 multiparticulate. 

24. A dosage form as defined in daim 22, comprising: 

a core oompri^ng sertraGne and a phanmaceutically acc^>table carrier; 
a membrane surrounding said core, wherein said membrane is fabricated 
from a microporous hydrophobic material; 
20 a hydrophc^ liquid entrained vtrittiin tt^ pores of said membrane, said 

hydrophobic Bquid b^ substantially impemfies^ to wat^ 
capat)le of changing, through enzymatic degradation, so that said membrane 
becornes pernieable to water and sertraline in said tHrffer. 

25. A dosage form as defined in daim 24, wherein s^ core further 
25 comprises at least one osmagent 

26. A dosagefbnti as defined in cbim 21, wherein said mammal is a 

human. 

27. A temporally delayed dosage form suitat)le for oral adminstration to a 
manund, comprising (1) an immed^ release core comprising sertraline or a 

30 phannaceulicany acceptable salt thereof and a pharrnaceutically accepts 
and (2) a coating surrouncBng sad core, 

wKch dosage form, following Ingesfion by said mammal, 
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releases substantially no sertraline during a first period of about 10 minutes, 
releases not more than 10% of the sertraline contained therein during a 
second period lasting up to 2 hours following said first period, 

and then effects immediate release of the remaining sertraline contained 

therein. 

28. A (tosage fonm as defined in daim 27, wherein saU core is a tablet 

29. Adosagefomn as defined in daim 27, wherein said core is 
multiparticulate. 

30. Adosage fbnn as defined in daim 28, wherein said tablet is coated 
with a water-sdut)le or water-clisiritegrat>le coatirig. 

31 . A cfc>sage form as defined in daim 29, when^ said multiparticulate is 
coated with a water-soluble or water-disintegFable coating. 

32. A dosage form as defined in daim 27, in the ft>nn of a gelatin capsule 
coated with a water-soluble or water-disintegrable coating. 

33. Adosagefonm as defined in daim 27, wherein said mammal is a 

human. 

34. A temporally delayed dosage form suitable for acfanirdstration to a 
mammal, comprising (1) an immecfiate-reiease core comprising sertraline or a 
pharmaceuticaOy acceptable salt thereof and a pharmaceuticany acceptatde carrier 
and (2) a coating surroimdirtg said cc^, 

which dosage torn, when dissolution tested in vitro in a USP-2 apparatus 
containing 900 ml of ao^ acki/acetate buffer, pH 4.0, which is 0.075 M in Naa, 

releases substarSally rto sertraline during a first period of atxnit 1 0 m'ffiutes. 

releases not more than 1 0% of the sertraGne contained th^n durir^ a 
second period lastmg up to 2 hours following said first period, 

and wNchtiien effects immediate release of the remaining sertraline 
contained therein foBowing ssdd second period. 

35. A dosage fonii as defmed in daim 34, wherMi said core is a tablet 

36. A dosage form as defmed in daim 34, wher^ said core is 
multipartfeu|ate. 

37. A dosage form as defined in daim 35, wherein said tablet is coated 
with a water-soluble or water-<fisintegratrie coating. 
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38. A dosage form as defined in daim 36. wherein said multiparticulate is 
coated witti a water-soluble or water-disintegrable coating. 

39. A dosage fonn as defined in daim 34, in the fonn of a gelatin capsule 
coated with a water-soluble or water-disintegrable coating. 

5 40. A dc^age form as defined in daim 34, wherein said mammal is a 

human. 

41. A delayed-release dosage fonn suitable for oral adminstration to a 
marnnisri, ccmprising sertrafine or a pharmaceuticaBy accept 
phannaceutically acc^Dtable carrier, said dosage fomn exhibiting, h vivo, a sertraline 
10 plasma Tmax which is shorter than Tmax determined after ingestion of an equal 
arnoum of sertraBne in an imnrmcfiate release dosa^ fcm^ 

4Z A dosage form as delir^ in daim 41 , where^ T^ax detemnined with 
said delayed release dosage form is at least 0.5 hour shorter than T^ax determined 
with said immediate release (fosage form. 
15 43. Ados£^fonrn as delkied in daim 41. wherein TnnxCietemi^ 

said delayed release dosage fomn is at least 1 hr shorter than T^ax detennrned with 
said immediate rdease doss^ form. 

44. Adosageform as defined in daim 41, wherein said mammal is a 
human. 

20 45. A dosage form as defined in daim 41, which is spatially delayed. 

46. A dosage fonn as defined in daim 41 , which is temporally delayed. 

47. A doss^ fomn as ctefined in daim 41 , wherein said shortened T^ax is 
cMennined as the average Tiiiax from dostr^ at le^ 

subjects In a cross-over study in wtuch said immediate release dosage fonn is an 
25 immediate release tabl^ 

48. A m^hod for treatnig a p^chiatric Blness, premature ejaculation, 
chemical depencter^, premenstrual dysphoric dsorder, or obesr^. comprising 
adrninisterir^ to a rnannnnal in need of such treatnnent, inducBng a hui^ 
therapeidteally effective annoimt of sertia&ne in a del^ oral dosage form 

30 asddinedaidabni. 

49. Amethodfortreatir^gapsych ia tr fc Mness, prennatureejaafatiort. 
chemical dependency, premenstrual dysphoric disorder, or obe^, comprising 
administering to a niannrnai in need of ^ich treatment, indud^^ 
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therapeutically effective amount of sertraline in a delayed-release oral dosage form 
as defined in datm 14. 

50. A method for treating a psychiatric illness, premature ejaculation, 
chemical dependerx^, Franenstrual dysphoric disorder, or ol>esity, comprising 

5 admintetering to a mammai in need of such treatment, inducfing a human patient, a 
therapeuticdiy effective amount of sertraline in a ddayed-reiease oral dosage form 
as defined in daim 21. 

51. A method for treating a p^chiatric illness, premature ejaculation, 
chemical dependency, premenstrual dysphoric disorder, or obesity, comprising 

10 admintetering to a mammal in need of such treatment, including a human patient, a 
therapeuticaily ^fective amowttof sertrafine in a delayed-release oral dosage fbnm 
as defined ni daim 27. 

52. A method for treating a psychiatric illness, premature ejaculation, 
chemical dependerKy, prafnenstaial dysphoric disorder, or obesity, comprising 

15 administering to a mammal in need of such treatment, induding a human piatient, a 
therapeutically eRective amount of sertraline in a delayed-release oral dosage fonm 
as defined in daim 34. 

53. A method for treating a psychiatric iitn^, premature ejaculation, 
chemical dependency, premenstrual dysphoric disorder, or obesity, comprising 

20 admintetering to a nr^ufnmal in need of such treatment, bduding a human patent, a 
therapeuticaily effective amcmnt of s^traBne m a delayed-release oral dosage form 
as cteliried in d^ 41. 
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